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[57] ABSTRACT 

A still-video camera has a white balance adjustment device. 
The white balance adjustment device includes a filter film 
which has a translucent opal filter portion and a transparent 
filter portion. The filter film is moved by a motor. During a 
white balance adjustment, the translucent opal filter portion 
is positioned in front of a first CCD, and in an image 
recording operation, the transparent filter portion is posi- 
tioned in front of the first CCD. When the white balan ce 
adjustmen t is to be carried out, arToutput signaL from a 
second CCD is transmitt ed to an AF control circui t, and thus" 
an /vr aq|utj_Lil ieilt IS also perfor med. The AF adjusTmentis 
carried out in such a manner that a spatial frequency of the 
output signal of the second CCD has a highest value. 

14 Claims, 3 Drawing Sheets 
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STILL VIDEO CAMERA PERFORMING 
WHITE-BALANCE AND AUTO-FOCUS 
ADJUSTMENT CONCURRENTLY 

This application is a continuation of application Ser. No. 
08/294,360, filed Aug. 23, 1994, now abandoned. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a still-video camera 
having a plurality of imaging devices for obtaining a color 
image. 

2. Description of the Related Art 

In a known still-video camera, light from an object 
entering through a focusing lens is received by an imaging 
device, and a color still image formed therefrom is recorded 
on a recording medium. When using such a still-video 
camera, processes, such as a white balance adjustment, must 
be carried out before the image is recorded. The white 
balance adjustment in a TTL system, for example, is per- 
formed in a manner in which a translucent opal glass filter 
cap is attached in front of the taking lens, and a white 
balance adjustment coefficient is set such that an image of a 
white object obtained through the imaging device is repro- 
duced as a white image. 

Namely, during the operation of a conventional still-video 
camera, first, a white balance coefficient is stored in a 
memory of the camera, and then, an auto-focus (AF) adjust- 
ment is carried out. Accordingly, the preparations for record- 
ing the image includes an operation for attaching and 
detaching the translucent opal glass filter cap, which takes a 
long time. 

SUMMARY OF THE INVENTION 

Therefore, an object of the present invention is to provide 
a still-video camera in which the delay time, from turning on 
the still-video camera power supply until the still-video 
camera can record images, is shortened. 

According to the present invention, there is provided a 
still-video camera which includes first and second imaging 
devices, a color temperature-sensing filter device, a white 
balance adjusting mechanism and a focusing mechanism. 

The color-temperature-sensing filter device has an optical 
element movably disposed in front of a light receiving 
surface of the first imaging device. The white balance 
adjusting mechanism carries out a white balance adjustment 
in accordance with an output signal from the first imaging 
device which receives light through the optical element The 
focusing mechanism moves a taking lens in accordance with 
an output signal of the second imaging device so that the 
taking lens focuses the image on the second imaging device. 
The white balance adjusting mechanism and tie focusing 
mechanism are carried out substantially at the same time. 

Further, according to the present invention, there is pro- 
vided a still-video camera which includes first and second 
imaging devices, a filter, a white balance adjusting mecha- 
nism and a lens moving mechanism. 

The filter is movable over the light receiving surface of 
the first imaging device. The white balance adjusting mecha- 
nism carries out a white balance adjustment in accordance 
with an output signal of the first imaging device when the 
filter covers the light receiving surface. The lens moving 
mechanism moves a taking lens in accordance with an 
output signal of the second imaging device so that the taking 
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lens focuses the image on the second imaging device. At 
least part of the operation of the lens moving mechanism is 
carried out while the white balance adjustment is carried out 

Furthermore, according to the present invention, there is 
provided a still-video camera which includes an imaging 
device, a filter film, a winding mechanism and white balance 
adjusting mechanism. 

The filter film includes a translucent white portion which 
can be positioned in front of a light receiving surface of the 
imaging device. The winding mechanism winds the filter 
film in such a manner that the translucent white portion can 
be positioned in front of the light receiving surface. The 
white balance adjusting mechanism carries out a white 
balance adjustment in accordance with an output signal of 
the first imaging device when the translucent white portion 
is positioned in front of the light receiving surface. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will be better understood from the 
description of the preferred embodiments of the invention 
set forth below, together with the accompanying drawings, 
in which: 

FIG. 1 is a block diagram showing a still-video camera to 
which an embodiment of the present invention is applied; 

FIG. 2 is a perspective view showing an outside appear- 
ance of a filter drive device; and 

FIG. 3 is a timing chart of a photographing operation of 
the still-video camera. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The present invention will now be described with refer- 
ence to embodiments shown in the drawings. 

FIG. 1 is a block diagram showing a still-video camera to 
which an embodiment of the present invention is applied. 

An imaging optical system 11 has a taking lens 12 and an 
aperture 13. The taking lens 12 is composed of a plurality of 
lens elements and forms a zooming optical system. The 
positions of the lens elements of the taking lens 12, along an 
optical axis, are controlled by a zoom drive circuit 14 and a 
focus control circuit 15. The opening of the aperture 13 is 
adjusted by an iris control circuit 16. The zoom drive circuit 
14, the focus control circuit 15 and the iris control circuit 16 
are controlled by a system control circuit 10. The system 
control circuit 10 includes a microcomputer and controls an 
in-focus control, a color temperature adjustment and the 
still-video camera as a whole. 

Light from an object passes through the imaging optical 
system 11 and is focused on a first imaging device (CCD) 22 
and a second imaging device (CCD) 23, through a prism 21, 
so that the same images are formed on the CCDs 22 and 23. 
The light is also passed to a finder optical system 25, via the 
prism 21 and mirrors 24 and 29, The CCDs 22 and 23 are 
driven by a CCD driver 26, so that image signals corre- 
sponding to the images formed on the CCDs 22 and 23 are 
supplied to coirelation-double-sampling (CDS) circuits 31 
and 32 respectively. The CCD driver 26 is operated in 
accordance with a pulse signal outputted from a synchro- 
nizing signal generating circuit 27 controlled by the system 
control circuit 10. 

The image signals inputted to the CDS circuits 31 and 32 
are processed so that reset noise is removed, and then 
subjected to predetermined processes, such as gamma cor- 
rection, in pre-process circuits 33 and 34. The image signals 
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are then converted to digital signals by A-D converters 35 
and 36, and stored in image memories 41 through 44. The 
addresses in the image memories 41 through 44, at which the 
image signals are stored, are controlled by the system 
control circuit 10 through an address control circuit 45. 5 

An image signal processing circuit 46 is provided for 
applying a predetermined process to the image signals stored 
in the image memories 41 through 44, so that a luminance 
signal, an R-signal, a G-signal and a B-signal are outputted. 
These signals pass through the image processing circuit 46, 10 
a D-A converter 48 and a decoder 49, and are outputted to 
a display device 50 installed in the still-video camera. 
Further, these signals are outputted to a memory control 
circuit 53 through a white balance adjusting circuit 51 and 
a gamma correction circuit 52. 

The memory control circuit 53 is provided for outputting 
an image signal formed according to a recording format for 
an IC-rnemory card M (a recording medium), and is con- 
trolled by the system control circuit 10 through an image 
compression-expansion circuit 54. The image compression- 
expansion circuit 54 compresses the R-signal, the G-signal 20 
and the B-signal in a time axis when recording on the 
recording medium M, and expands these signals in a rime 
axis when reading them from the recording medium M. 
Namely, the R-signal, the G-signal and the B-signal inputted 
into the memory control circuit 53 are compressed and 2 * 
recorded on the recording medium M under control of the 
system control circuit 10. 

In this still- video camera, the R-signal, the G-signal and 
the B-signal can be outputted to a computer or a display 
device, which are not shown, through an interface circuit 47. 30 

A manual switch 55, a shutter button 56 and an indicating 
component 57 are connected to the system control circuit 10. 
The manual switch 55 and the shutter button 56 are provided 
for operating the still-video camera, and the indicating 
component 57 is provided for indicating the state of the 35 
manual switch 55. 

This still-video camera has an electronic flash device 59 
operated by the system control circuit 10 when the manual 
switch 55 is operated. The amount of light emitted by the 
electronic flash device 59 is controlled by the system control 40 
circuit 10 through an electronic flash control circuit 60. 

The prism 21 has a first beam-splitter 21a and a second 
beam splitter 21b. The amount of light passed to the first and 
second CCDs 22, 23 and the finder optical system 25 are in 45 
the ratios 4:4:2; for example, by the operation of the beam 
splitters 21a and 21b, thus, light having the same intensity 
is passed to each of the CCDs 22 and 23. Namely, a part of 
the light entering the prism 21 from the optical system 11 is 
reflected by the first beam splitter 21a, and passed to the 5Q 
second CCD 23. The rest of the light passes through the first 
beam splitter 21a to the second beam splitter 21b. A part of 
the light is reflected by the second splitter 21b, and passed 
to the first CCD 22. The remaining light, i.e., the light which 
passes through the first and second beam splitters 21a and 5J 
21b y passes out of the prism 21. This light is reflected by the 
mirrors 24 and 29, and passed to the finder system 25. 

Color filters 61 and 62 are disposed on the light receiving 
surfaces of the first and second CCDs 22 and 23, respec- 
tively, so that color components of the light reflected by the 60 
beam splitters 21a and 216 are sensed. These color filters 61 
and 62 have the same construction and are complementary 
color filters with a checkerboard arrangement in which 
groups of green (G), magenta (Mg), yellow (Ye) and cyan 
(Cy) elements are arranged. 65 

A filter drive device 63 (or a color temperature sensing 
filter device) as shown in FIG. 2 is provided between the first 



CCD 22 and the prism 21, so that a color temperature can be 
sensed and a white balance adjustment can be carried out. 
The filter drive device 63 has a pair of rollers 64, disposed 
at both sides of the first CCD 22, and a filter film 68 wound 
around the pair of rollers 64. Pulleys 65 are connected to the 
rollers 64, respectively, and an endless belt 66 is wound 
around the pulleys 65. One of the pulleys 65 is connected to 
an output shaft of the motor 67 driven by a motor drive 
circuit 69 (see FIG. 1). The filter film 68 has a translucent 
opal filter portion 68a, i.e., a translucent white portion, and 
a transparent portion 686. The translucent opal filter portion 
68a and the transparent filter portion 68a are connected to 
each other and haye areas large enough to cover the light 
receiving surface of the first CCD 22. 

The motor drive circuit 69 is controlled by the system 
control circuit 10, whereby the rollers 64 are rotated in such 
a manner that either the translucent opal filter portion 68a or 
the transparent filter portion 68a is located in front of the 
light receiving surface of the first CCD 22. 

The white balance adjustment is carried out by the system 
control circuit 10 in such a manner that the first CCD 22 is 
driven at a speed higher than a usual operation to pick up an 
image signal, after the translucent opal filter portion 68a is 
positioned in front of the light receiving surface of the first 
CCD 22 by the motor drive circuit 69. 

On the other hand, for performing an AF adjustment, an 
output signal from the second CCD 23 is supplied to an AF 
control circuit 58, in which the position of the taking lens 12 
is obtained by a calculation so that the spatial frequency of 
an image formed on the second CCD 23 has the highest 
value. A drive signal corresponding to the lens position 
calculated by the AF control circuit 58 is outputted to the 
focus control circuit 15, and thus the taking lens 12 is moved 
to the correct position. Note that the operation of the AF 
control circuit 58 is started when the shutter button 56 is 
depressed and the release switch is turned ON. 

FIG. 3 shows a timing chart of the white balance adjust- 
ment, the AF adjustment and image recording operation. 

When it is determined at time SI that the release switch 
is turned ON, a white balance adjustment and an AF 
adjustment are started at the same time. 

In the white balance adjustment process, the translucent 
opal filter portion 68a is positioned in front of the first CCD 
22, Then, the first CCD 22 is operated by the CCD driver 26 
under control of the system control circuit 10, so that an 
output signal (an image signal) is read out from the first 
CCD 22 at a high speed. Namely, the synchronizing signal 
generating circuit 27 is controlled by the system control 
circuit 10 so that a high speed clock signal for controlling the 
CCD driver 26 is outputted by the synchronizing signal 
generating circuit 27. 

The output signal is inputted to the image process circuit 
46 through the image memories 41 through 44. In the image 
process circuit 46, the three primary color signals, i.e., R, G 
and B signals, are generated in accordance with the input 
signal, and supplied to the white balance adjusting circuit 51 
(FIG. 1). In the system control circuit 10, the ratios R/G and 
B/G are calculated based on the R, G and B signals, and 
white balance adjustment coefficients (amplification factors 
for the B and G signals) are obtained so that a proper white 
balance is obtained. In the white balance adjusting circuit 
51, the input signals are amplified in accordance with the 
white balance adjustment coefficients, and thus, a white 
balance adjustment process is performed. 

On the other hand, in the AF adjustment, the second CCD 
23 is operated by the CCD driver 26, and the position of the 
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taking lens 12 is controlled in such a manner that the spatial 
frequency of an image signal obtained by the second CCD 
23 has the highest value. Thus, the taking lens 12 is moved 
to an in-focus state. 

As described above, in this embodiment, the white bal- 
ance adjustment and the AF adjustment are started at the 
same time, but the white balance adjustment ends earlier 
than the AF adjustment. Thus, the white balance adjustment 
and the AF adjustment are carried out at substantially the 
same time. 

When the white balance adjustment and the AF adjust- 
ment processes end, at time S2, the motor 67 of the filter 
drive device 63 is rotated in a direction shown by arrow A 
in FIG. 2, and thus, the translucent opal filter portion 68a 
moves away from CCD 22, and the transparent filter portion 
6Sb is positioned in front of the CCD 22. 

Note that, in this embodiment, when the white balance 
adjustment is completed, the AF adjustment has also been 
completed. Therefore, the retreat of the translucent opal 
filter portion 68a from the CCD 22 is started when the AF 
adjustment has ended. However, the retreat of the translu- 
cent opal filter portion 68a can be started after the white 
balance adjustment is completed, even if the AF adjustment 
has not been completed. 

Then, at time S3, an image recording operation is per- 
formed. Namely, the CCD driver 26 is controlled by the 
system control circuit 10, so that any residual electric charge 
which has accumulated on the first and second CCDs 22 and 
23 up to that time is discharged, and then, a real exposure of 
each of the CCDs 22 and 23 is carried out. After a prede- 
termined time has passed, the accumulated electric charges 
on each of the CCDs 22 and 23 are transferred and the output 
signals of the CCDs 22 and 23 are picked up. The output 
signals of the CCDs 22 and 23 are subjected to predeter- 
mined processes in circuits such as the AID converters 35 
and 36 and the gamma correction circuit 52, and thus, an 
image signal corresponding to the object is generated. The 
image signal is recorded to the IC memory card M, which is 
a recording medium, through the memory recording circuit 
53. After this recording operation, at time S4, the motor 67 
of the filter drive circuit 63 is driven in a direction shown by 
arrow B in FIG. 2 for the next photographing operation, and 
the translucent opal filter portion 68a is again located in 
front of the CCD 22. 

As described above, in the embodiment, a translucent opal 
filter portion 68a is provided in the camera body of the 
still-video camera, and thus, before an image recording 
operation, when the shutter release is carried out, a white 
balance adjustment is performed using the CCD 22 while an 
AF adjustment is performed using the CCD 23. Therefore, 
according to the embodiment, the time for attaching and 
detaching a translucent opal filter cap for a white balance 
adjustment, which must be carried out in a conventional 
device, is not required, and further, the white balance 
adjustment and the AF adjustment need not be carried out 
sequentially as in the conventional device. Accordingly, 
according to the embodiment, the time, from turning on the 
power supply of the still- video camera until an image can be 
recorded, is considerably shortened. 

Further, according to the embodiment, since a white 
balance adjustment is performed at every shutter release 
operation, an operation in which an image is recorded 
without a white balance adjustment being performed is 
prevented. 

Note that, although the embodiment is constructed in such 
a manner that an AF adjustment and a white balance 
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adjustment are carried out immediately before a real expo- 
sure operation is performed, the AF adjustment, the white 
. balance adjustment and a photometry measurement may be 
performed at the same time in synchronization with the 

5 photometry measurement which is carried out by a half^ 
depression of a shutter button. 

Further note that, although the translucent opal filter 
portion 68a is used as a color temperature sensing filter in 
the embodiment, a diffuser can be used for a white balance 

10 adjustment instead of the translucent opal filter portion 68a. 
Still further note that, although the still- video camera is a 
dual-CCD-type having two CCDs 22 and 23 in the embodi- 
ment, the present invention can be applied to a triple-CCD- 
type still- video camera which has three CCDs transforming 

15 red, blue and green components to electric signals and which 
has a color temperature sensing filter provided on one the 
three CCDs. 

Although the embodiments of the present invention have 
been described herein with reference to the accompanying 
20 drawings, obviously many modifications and changes may 
be made by those skilled in this art without departing from 
the scope of the invention. 

The present disclosure relates to subject matter contained 
in Japanese Patent Application No. 5-245979 (filed on Sep. 
25 6, 1993) which is expressly incorporated herein, by refer- 
ence, in its entirety. 

I claim: 

1. A still video camera, comprising: 

at least first and second imaging devices, a same image 
30 being formed an each of said at least first and second 
imaging devices; 
a color temperature sensing filter device having an optical 
element selectively disposed in front of a light receiv- 
ing surface of said first imaging device; 
35 white balance adjusting means for carrying out a white 
balance adjustment in accordance with an output signal 
of said first imaging device when said first imaging 
device receives light through said optical element; 
40 focusing means for moving a taking lens in accordance 
with an output signal of said second imaging device so 
that said taking lens moves to an in-focus state; and 
means for combining said same images formed on each of 
said at least first and second imaging devices to form a 
4 5 frame color image, 

said white balance adjusting means and said focusing 
means being carried out substantially at the same time. 

2. A still-video camera according to claim 1, said optical 
element comprising a translucent opal filter used for said 

50 white balance adjustment. 

3. A still-video camera according to claim 1, said optical 
element comprising a diffuser used for said white balance 
adjustment. 

4. A still-video camera according to claim 1, said color 
55 temperature sensing filter device comprising a pair of rollers 

disposed at both sides of said first imaging device, a filter 
film having a translucent opal filter portion and a transparent 
filter portion which are connected to each other and have 
areas large enough to cover said light receiving surface, said 
60 filter film being wound around said pair of rollers, and 
means for rotating said rollers in such a manner that one of 
said translucent opal filter portion and said transparent filter 
portion is located in front of said light receiving surface. 

5. A still-video camera according to claim 1, said focusing 
65 means moving said taking lens so that a spatial frequency of 

an image formed on said second imaging device has a 
highest value. 
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6. A still- video camera according to claim 1, said opera- 
tion of said white balance adjusting means and said opera- 
tion of said focusing means being started at the same time. 

7. A still- yideo camera according to claim 1, said opera- 
tion of said white balance adjusting means and said opera- 5 
tion of said focusing means being started when a release 
switch is activated. 

8. A still-video camera according to claim 1, further 
comprising: 

means for controlling said color temperature sensing filter 10 
device in such a manner that said optical element 
moves away from said first imaging device after said 
white balance adjustment is completed. 

9. A still-video camera according to claim 8, further 
comprising: 15 

means for applying a predetermined process to signals 
outputted from said at least first and second imaging 
devices to generate an image signal corresponding to 
one frame; and 

means for recording said image signal to a recording 
medium. 

10. A still-video camera according to claim 1, said same 
image formed on said at least first and second imaging 
devices during a single photographing operation. ^ 

11. A still-video camera, comprising: 

at least first and second imaging devices, a same image 
being formed on each of said first and second imaging 
devices; 

a filter movable to cover a light receiving surface of said 30 
first imaging device and to move away from said light 
receiving surface; 

means for carrying out a white balance adjustment in 
accordance with an output signal of said first imaging 
device when said filter covers said light receiving 35 
surface; 
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means for moving a taking lens in accordance with an 
output signal of said second imaging device so that said 
taking lens moves to an in-focus state, at least a part of 
said lens moving operation being carried out while said 
white balance adjustment is carried out; and 
means for combining said same images formed on each of 
said at least first and second imaging devices to form a 
frame color image. 

12. A still-video camera according to claim U, said same 
image formed on said at least first and second imaging 
devices during a single photographing operation. 

13. A still-video camera, comprising: 
at least first and second imaging devices, a same image 

being formed on each of said first and second imaging 
devices; 

a filter film comprising a translucent opal portion which 
can be positioned in front of alight receiving surface of 
said first imaging device; 
means for winding said filter film in such a manner that 
said translucent opal portion covers said light receiving 
surface and moves away from said light receiving 
surface; 

means for carrying out a white balance adjustment in 
accordance with an output signal of said first imaging 
device when said translucent opal portion is positioned 
in front of said light receiving surface; and 
means for combining said same images formed on each of 
said at least first and second imaging devices to form a 
frame color image. 

14. A still-video camera according to claim 13, said same 
image formed on said at least first and second imaging 
devices during a single photographing operation. 
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ABSTRACT 



An imaging device includes an imaging device for convert- 
ing an image into a plurality of color signals each having a 
signal level; a white balance amplifier for adjusting the 
signal level of at least one color signal to produce a plurality 
of amplified color signals; a calibration device for calibrat- 
ing the white balance amplifier and for producing at least 
one calibration parameter; a detecting device for detecting 
the amplified color signals; a calculation device for calcu- 
lating at least one white balance amplification adjustment as 
a function of the plurality of amplified color signals; a 
comparing device for comparing at least one white balance 
amplification adjustment with at least one calibration param- 
eter; and an automatic adjustment device for automatically 
adjusting the white balance amplifier to amplify the signal 
level of at least one of the plurality of color signals if at least 
one white balance amplification adjustment is consistent 
with at least one calibration parameter. 

24 Claims, 9 Drawing Sheets 
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AUTOMATIC WHITE BALANCE CONTROL manually by a user or technician, errors in calibration have 

SYSTEM FOR A COLOR VIDEO CAMERA occurred and a precise adjustment has been difficult to 

achieve. Miscalib ration introduces error into the ATW 

BACKGROUND OF THE INVENTION operation, reducing its effectiveness. Additionally, the intro- 

^nfaTeoloWideWamera^ 5 duction of manual adjustment error may significantly limit 

c a neutral-white^object^TO^ further improvement in ATW processing efforts. Further 

'illui^nateis^ error is introduced if the setting of the variable resistance 

(%sj£qals^a^ balance is sbift s after a manual adjustment. Repeated manual readjust- 

needed^sihce^the RGB representation produced by a color ment can be difficult, 

video camera typically changes as the illumination of a 10 
scene varies. In some circumstances, a color video camera 
white balanced for certain illumination conditions will not 

be white balanced for other illumination conditions. As a Therefore, an object of the present invention is to provide 

result, it is possible that an object under two different apparatus and methodology for an improved white balance 

illuminations will have two different RGB representations 15 operation. 

even though a human observer would perceive the object as Another object of the present invention is to provide an 

having the same color under both illuminations. automatic white balance operation and an automatic tracing 

In a manual operation, white balance is achieved by white balance operation with improved accuracy and preci- 

im aging a neutral white object under the illumination of sion. 

interest and adjusting the amplification of one or more of the 20 still another object of the present invention is to provide 

red, green, and blue signals until their respective output an adaptive automatic tracing white balance operation for 

levels are equal. In an automatic white balance (AWB) precisely adjusting white balance based upon the results of 

operation, a neutral white object under the illumination of previous automatic white balance operations, 

interest is imaged and the amplification levels of each of the According to an aspect of the present invention, an 

red and blue signals are adjusted. For example, the output 25 dcvicc ^ proyided which mdudes an imaging 

levels of the red and blue signals may be made equal to that device ^ converts an image into a plurality of color signals 

of the green signal. In both operations, maintenance of white each haying a signal kvel; a white balance amplifier that 

balance will depend upon the consistency of the illumination adjusts the signal levd of at least one of the color signals to 

conditions and maintenance of the adjusted amplification ^ produce a phirality of amplified color signals; a ca i ibr ation 

levels. device that calibrates the white balance amplifier and pro- 

In an automatic tracing white balance (ATW) operation, duces at least one calibration parameter; a detecting device 

the white balance operation is automatically repeatedly that detects the amplified color signals; a calculation device 

carried out during an ordinary imaging process. Since an that calculates at least one white balance amplification 

ordinary imaged scene may not^ contain a neutral white 35 adjustment as a function of the amplified color signals; a 

object, it is possible that the white balance will be incor- comparing device that compares at least one white balance 

rectly adjusted with reference to a colored object. amplification adjustment with at least one calibration param- 

Consequently, true white balance may not be achieved, e.g. eter; ^ an automatic adjustment device that automatically 

a non-white color is represented as the color white. adjusts the white balance amplifier to amplify the signal 

FIG. 9 illustrates a black body radiation curve BBR, ^ level of at least one color signal if at least one white balance 

plotted on red signal gain vs. blue signal gain axes relative amplification adjustment is consistent with at least one 

to red and blue signal amplifiers in a video camera. As calibration parameter, 

shown, signal gain values are represented by eight-bits and, According to another aspect of the present invention, an 

accordingly, each axis extends from 0 to 256. The red signal imaging device is provided which includes an imaging 

gain and blue signal gain axes intersect at the point (128, 45 device for converting an image into a plurality of color 

128). Also illustrated is a white area, indicated by slanted signals each having a signal level; a white balance amplifier 

lining, which is generally symmetric about the black body that adjusts the signal level of at least one color signal to 

radiation curve BBR. The white area represents red and blue produce a plurality of amplified color signals; a calibration 

signal values which are characteristic of the color white. device for repeatedly calibrating the white balance amplifier 

To avoid the problem of incorrect white balance adjust- 50 and for producing a plurality of calibration parameters; a 

ment during an ATW operation, the red and blue signal detecting device that detects the amplified color signals; a 

values representing an imaged scene may be compared to a first calculation device that calculates at least one white 

predetermined set of red and blue signal values character- balance amplification adjustment as a function of the ampli- 

istic of the color white. The white area comprises such a set fled color signals; a storage device that stores the calibration 

of red and blue signal values characteristic of the color 55 parameters; a second calculation device that retrieves the 

white. calibration parameters from the storage means and that 

Previously, it was attempted to manually calibrate the calculates an overall calibration factor as a function of the 

white area such that output levels of the respective R, G, and plurality of calibration parameters; a comparing device that 

B signals are mutually equal when a reference light source compares at least one white balance amplification adjust - 

is imaged. With reference to FIG. 9, calibration with respect eo ment with the overall calibration parameter; and an auto- 

to a standard light source would be attained when the B matic adjustment device for automatically adjusting the 

signal gain and the R signal gain are both equal to 128. white balance amplifier to amplify the signal level of at least 

In practice, a variable resistance was provided to manu- one of the color signals if at least one white balance 

ally adjust white balance amplification while a standard light amplification adjustment is consistent with the overall cali- 

source was imaged. A manual adjustment was made of the 65 bration parameter. 

R signal and B signal output levels to make them equal to the Other objects, features, and advantages according to the 

G signal output level Since the adjustment was made present invention will become apparent from the following 



02/18/2004, EAST Version: 1.4.1 



5,995,142 

3 4 

detailed description of illustrated embodiments when read in amplified R signal which is supplied to amplifier 6R. 

conjunction with the accompanying drawings in which the Variable -gain amplifier 5B amplifies the signal supplied 

same components are identified by the same reference from variable resistor 4B to produce an amplified B signal 

numerals. which is supplied to amplifier 6B. Amplifier 5G amplifies 

5 the pre-processed G signal supplied from sample/hold gain 

BRIEF DESCRIPTION OF THE DRAWINGS control circuit 3G to produce an amplified G signal which is 

supplied to amplifier 6G. 

FIG. 1 is a block diagram of an image recorder according M a practical example, a white balance operation could 

to an embodiment of the present invention; be achieved by imaging a reference light source, setting the 

FIG. 2 is flow chart to which reference will be made in 1Q gains of variable-gain amplifiers 5R and 5B at intermediate 

describing the operation of an image recorder according to values, and then adjusting variable resistors 4R and 4B such 

the present invention; that the outputs of amplifier 5 are equal. However, in the 

FIG. 3 is a menu display diagram; present embodiment, primarily variable-gain amplifiers 5R 

*/ \ j 4/ia j- r t and 5B are utilized to achieve the white balance operation. 

FIGS. 4(a) and Mb) are diagrams of gain values; . <D <n . CTy t r 

' ' <. Amplifiers 6R, 6G, and 6B are conventional amplifier 

FIGS. 5(a) and 5(b) are menu display diagrams; is devices which forther amplify ^ amplified R G> and B 

FIG. 6 is a diagram of gain values; signals input respectively thereto, and which output further 

FIG. 7 is flow chart to which reference will be made in amplified R, G, and B signals to encoder 7. 

describing another operation of an image recorder according The amplified R, G, and B signals are also supplied to A/D 

to the present invention; 2Q converter 17. A/D converter 17 is a conventional analog-to- 

FIG. 8 is a flow chart to which reference will be made in digital conversion device. A/D converter 17 converts the 

describing a step from the flow chart of FIG. 7; amplified R, G, and B signals to digital R, G, and B signals, 

FIG. 9 is a diagram of gain values; respectively, which are supplied to controller 12. 

FIGS. 10(a) and 10(6) are diagrams of gain values; and Controller 12 is a conventional controller device, prefer- 

„„) s. <- • . t; ably a conventional microprocessor device, which operates 

FIGS. 11(a) and 11(b) are diagrams of gain values. 25 to contro , imaging device 10 „ Contro]ler u h in tum> 

DETAILED DESCRIPTION OF THE responsive to control signals provided by operation circuit 

PREFERRED EMBODIMENTS ^* A^t craa tively, operation circuit 16 stores software pro- 
grams which are accessed by and implemented within 

FIG. 1 illustrates an imaging device 100 according to an ^ controller 12 to direct the operation of controller 12. Opera- 
embodiment of the present invention. Imaging device 100 lion circuit 16 ^ pre ferably a source of control signals, 
includes charge-coupled devices (CCD) 1R, 1G, and IB; Alternatively, operation circuit 16 is a memory device which 
preamplifiers 2R, 2G, and 2B; sample/hold gain control stores software programs for directing the operation of 
circuits 3R, 3G, and 3B; variable resistors 4R and 4B; white controller 12. Controller 12 utilizes memory 14, a conven- 
balance amplifier 5; amplifiers 6R, 6G, and 6B; encoder 7; ^ t j ona i data stor age device, in performing its control opera- 
composite circuit 9, view finder driver 10, view finder 11, t j ons< Memory 14 may store parameter data, such as gain 
controller 12, character generator 13, memory device 14, control values, for an AWB operation by controller 12, 
digital-to-analog (D/A) converter 15, operation circuit 16; provide temporary data storage for controller 12 during 
and analog-to-digital (A/D) converter 17. computations and other processing, and perform additional 

CCD 1R, CCD 1G, and CCD IB are conventional pri- ^ similar activities, 

mary color image pick-up devices for imaging incident red, Encoder 7 is a conventional signal processing and encod- 

green, and blue light, respectively. CCD 1R produces a red mg device. Encoder 7 may process the further amplified R, 

signal R, CCD 1G produces a green signal G, and CCD IB G , and B signals output by amplifiers 6R, 6G, and 6B to 

produces a blue signal B which are transmitted to respective achieve gamma correction, knee correction, or the like. The 

pre-amplifiers 2R, 2G, and 2B. Pre -amplifiers 2R, 2G, and 45 mput s i gna i s arc then matrix processed to produce a bright- 

2B are conventional pre-amplifier devices for amplifying ness s i gna i y and color difference signals R-Y and B-Y. 

input signals. Further, the brightness signal and the color difference signals 

Pre-amplifiers 2R, 2G, and 2B output amplified R, G, and are encoded by an NTSC encoding process to produce a 

B signals to respective sample/hold gain control circuits 3R, color composite video signal in accordance with the NTSC 

3G, and 3B. Sample/hold gain control circuits 3R, 3G, and 50 standard. The color composite video signal is output at 

3B sample and hold input signals in a conventional manner output terminal 8. The brightness signal and the color 

and pre-process the input image signals. For example, such difference signals, or alternatively, corresponding image 

pre-processing may include gain control, flare processing, signals of another form, are also supplied to composite 

pre -knee compensation, or the like. circuit 9. 

Pre-processed R and B signals from sample/hold gain ss Character generator 13 is a conventional character gen- 
control circuits 3R and 3B are supplied to respective vari- eration device for generating character image signals in 
able resistors 4R and 4B. Variable resistors 4R and 4B are response to character commands from controller 12. Char- 
variable resistance elements for further adjusting the pre- acter generator 13 supplies character image signals to corn- 
processed R and B signals, respectively. Variable resistors posite circuit 9. Composite circuit 9 is a composition device 
4R and 4B are utilized to adjust the levels of pre-processed eo for superimposing character image signals from character 
R and B signals to achieve a white balance operation. generator 13 onto image signals from encoder 7 to produce 

White balance amplifier 5 is comprised of variable-gain a composite signal, 

amplifiers 5R and 5B, along with amplifier 5G. Each of The composite signal is supplied to view finder driver 10, 

variable-gain amplifiers 5R and 5B are conventional a conventional view finder driving device. View finder 

variable -gain amplifiers, while amplifier SG is a conven- 65 driver 10 drives view finder 11 to display an image corre- 

tional amplifier. Variable-gain amplifier 5R amplifies the sponding to the composite signal to a user. View finder 11 is 

signal supplied from variable resistor 4R to produce an a conventional view finder-type display device. 
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Controller 12 detects the respective signal levels of the resistors 4R and 4B are initially set in a fixed, e.g. constant 
amplified R, G, and B signals and controls imaging device resistance, state. Variable resistors 4R and 4B adjust the 
100 to achieve both AWB and ATW operations to produce respective levels of the pre-processed R and B signals and 
an improved white balance control. In operation, as a supply the adjusted R and B signals to variable-gain ampli- 
function of the respective signal levels of the amplified R, G, 5 fi ers 5R an d 5B, respectively. The pre-processed G signal is 
and B signals, controller 12 adjusts the respective gains of supplied to variable-gain amplifier 5G. 
variable-gain amplifiers 5R and 5B. Specifically, controller Variable-gain amplifiers 5R, 5G, and 5B provide an initial 
12 supplies digital gam control signals to D/A converter 15 , lification t0 each of ^ m t R G and B 
a conventional digital-to-analog conversion device, which . , 4 * V£ , „ „ j tV • i 
converts the digital signals to analog form. The analog in ■W"* 10 pr °^ UC ! ™ pllfie ^' °' and B ieS ?T 
signals are supplied to variable-gain amplifiers 5R and 5B to 10 Uvel y- Controller 12, through A/D converter 17, detects the 
control their amplification. Thus, A/D converter 17, control- 0111 P ut levek of the amplified R, G, and B signals and 
ler 12, and D/A converter 15 comprise a feedback control calculates the gain adjustments needed by variable- 
system for controlling amplifier 5. amplifiers 5R and 5B, respectively, to equalize the amplified 

To display information, such as operational state , R and B signals with the amplified G signal. Controller 12 

information, display mode, and the like, to a user, controller 15 stores ,he 8 am adjustment values in memory 14 and supplies 

12 supplies character commands corresponding to such corresponding gam control stgnals tic .variable- amplifiers 5R 
information to character generator 13. Character generator and 5B , lhr ™& D/A converter 15. The respective amplifi- 

13 generates character image signals corresponding to the cation levels of vanable-amplifiers 5R and 5B are adjusted 
supplied character commands and outputs such signals to accordingly. 

composite circuit 9. Composite circuit 9 superimposes the 20 It is noted that the above-described AWB operation imple- 

character image signals on image signals supplied from °ients a feedback loop which omits any adjustment of 

encoder 7 to produce a composite signal for output to view variable resistors 4R and 4B. Preferably, variable resistors 

finder driver 10. View finder driver 10 drives view finder 11 are retained for other adjustment operations. Optionally, the 

to display the composite signal to the user. Accordingly, the variable resistors may be omitted entirely. Alternatively, 

user may monitor the imaged scene and the effect of the 25 variable resistors 4R and 4B may be utilized to coarsely 

white balance processing, and view informative text. adjust the signal levels of the R and B signals input to 

In an AWB operation, controller 12 monitors the signal amplifier 5, after which the feedback loop is utilized to 

levels of the amplified R, G, and B signals while a white acmeve P recise whlte balance calibration, 

reference object is imaged. Controller 12 then calculates the Following calibration of the ATW control area, an ATW 

amplification amount (gain) needed to equalize each of the operation can be executed. As will be described below, the 

amplified R and B signals with the amplified G signal. gain adjustment values calculated in a preceding AWB 

Corresponding gain control signals are supplied by control- operation are utilized during the ATW operation to calibrate 

ler 12, through D/A converter 15, to variable-gain amplifiers the ATW control area prior to ATW processing. The AWB 

5R and SB, respectively. In this manner, each of variable- 35 operation may be an initial AWB operation executed during 

gain amplifiers 5R and 5B are independently adjusted by the manufacturing of imaging device 100 or may be a 

controller 12 and white balance is achieved at the outputs of subsequent AWB operation executed by a user, 

amplifier 5. In an ATW operation, preferably, controller 12 issues to 

In an ATW operation, controller 12 consults a predeter- character generator 13 character commands corresponding 

mined set of red and blue signal values characteristic of the ^ to a menu of user functions. Character generator 13 gener- 

color white, FIGS. 4(a) and 4(b) illustrate an ATW control ates character image signals corresponding to the menu and 

area which comprises such a set of red and blue signal values outputs such signals to composite circuit 9. Composite 

characteristic of the color white, along with a black body circuit 9 superimposes the menu on image signals supplied 

radiation curve BBR. As shown, the ATW control area, from encoder 7 to produce a composite signal for output to 

indicated by slanted lining, is preferably symmetric about 45 view finder driver 10. View finder driver 10 drives view 

black body radiation curve BBR. finder 11 to display the composite signal which includes the 

The ATW control area and the curve BBR are plotted on menu to the user, 
red signal gain vs. blue signal gain axes relative to the FIG. 3 illustrates a preferred ATW operation menu. As 
respective gains of variable -gain amplifiers 5R and 5B. shown, the user is displayed a prompt to initiate an ATW 
Signal gain values are represented by eight-bits and, 50 adjustment operation ("ATW AD J"). When the ATW adjust- 
accordingly, each axis extends from 0 to 256. The red signal ment operation is selected by the user, the R and B signal 
gain and blue signal gain axes intersect at the point (128, gain adjustments calculated by controller 12 in a preceding 
128). Preferably, the ATW control area is centered at the AWB operation are then displayed and stored by controller 
point (128,128), as shown in FIG. 4(a), which would cor- 12 in memory 14 as signal gain adjustments Radj and Badj, 
respond to a color temperature of 3200K. S5 respectively. Optionally, the R and B signal gain adjustments 

To initially calibrate the ATW control area an AWB are initially displayed along with the ATW adjustment 
operation is executed, preferably during the manufacturing operation prompt. In this manner, subsequent AWB opera- 
process. Astandard light source is imaged by CCD's 1R, 1G, tions may be utilized to update stored Radj and Badj values, 
and IB. The corresponding R, G, and B signals are trans- Preferably, the user's selection of the ATW adjustment 
mitted to pre-amplifiers 2R, 2G, and 2B, respectively, which so operation is entered via a user interface portion of operation 
amplify the respective signals. Sample/hold gain control circuit 16. Operation circuit 16 transmits the user's selection 
circuits 3R, 3G, and 3B sample and hold the pre- amplified to controller 12 which initiates the ATW adjustment opera - 
R, G, and B signals, respectively, and pre-process the tion accordingly. The ATW adjustment operation may be 
resulting signals to produce pre-processed R, G, and B carried out repeatedly by a user as needed, 
signals, respectively. 65 FIG. 2 illustrates an ATW adjustment operation method 

The pre-processed R and B signals are supplied to vari- according to an embodiment of the present invention. In step 

able resistors 4R and 4B, respectively. Preferably, variable F101, controller 12 detects the output signal levels of the 
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amplified R, G, and B signals via A/D converter 17, and Otherwise, ATW processing proceeds as illustrated in 

processing proceeds with step F102. In step F102, controller FIG. 2. Utilizing the sample modified signal gain adjustment 

12 calculates the gain adjustments, and B CAAV , needed values mentioned above, the ATW control area of FIG. 4(a) 

by variable-amplifiers 5R and 5B, respectively, to equalize is correspondingly corrected by shifting the area by seven R 

the amplified R and B signals with the amplified G signal, 5 ga in units and two B gain units as shown in FIG. 6 

and processing proceeds with step F103. Iq a embodimenl of device 100 , controller 

In step F103 an offset for the ATW control area is u stores mu i t i p le sets of R signal gain adjustment and B 

calculated by subtracting the ideal intermediate amphfica- signa]gain adjustment values produced by successive imple- 

tion value, e.g. 128 m the present example, from each of the mentatkm of ^ above . described AWB mion and/or 

stored signal gain adjustments Radj and Badj. As an JQ manual adjustment of lhe ^ ^1. For example, 

example, utilizing sample Radj and Badj values from FIG. n ,. . * . c . F ' 

3,Radj=131 and Badj =128, an R gain offset of 3 (=131-128) R^j and Badj values from a previous ten AWB operations 

and a B gain offset of 0 (=128-128) can be calculated ^ h * Stored 10 memor y 14 for reca11 b * a user " 

Controller 12 corrects (shifts) the ATW control area by an Preferably, sets of R signal gain adjustment and B signal 

amount equal to the calculated R gain offset and B gain gain adjustment values, Radj and Badj, are stored in memory 

ofi&et values. Further to the above example, correction of the 1 14 as (Rawb[l], Bawb[l]), (Rawb[2], Bawb[2]) . . . (Rawb 

ATW control area of FIG. 4(a) is achieved by shifting the t 10 ]> Bawb[10]) m reverse chronological order, where 

ATW control area by three R gain units and zero B gain units "(Rawb[x], Bawb[x ])" (x=l, 2, . . . 10) represents a pair of 

as shown in FIG. 4(b). Of course, the ATW control area may registers, or simply address locations, in memory 14. 

be shifted along the Rgain axis, the Bgain axis, or both „ Preferably, after each AWB operation or manual adjustment 

depending on the calculated offset values. Processing pro- of the ATW control area, the oldest R signal gain adjustment 

ceeds with step F104 value and the oldest B signal gain adjustment value, e.g. the 

In step F104, the gain adjustments, R GA7 „ and B GAJN , v f u u es stored in (R*wb[10], Bawb[10]) are discarded; each 

calculated by controller 12 are compared by controller 12 to f *t remaining pairs of values are shifted by one register 

the corrected ATW control area. If either R GAIN or B GAm is « (address location is incremented); and the new R and B 

outside the corrected ATW control area, i.e. represent values 25 sjgtial gain adjustment values are stored in Rawb[l] Bawb 

not included among the set of values represented by the In to manaer > the reverse chronological order is 

ATW control area, then controller 12 determines that the preserved. 

present corresponding image is not suitable for use in white A method of ATW processing with storage of multiple 

balance adjustment, amplifiers 5R and 5B are not adjusted, 30 si S nal & m adjustment values is illustrated in FIG. 7. In step 

and processing returns to step F101. If both R^^ and F 201 * processing is executed as described above with 

Kgain are within the corrected ATW control area, i.e. res P ect to ste P F101 but ^ followed by step F202. In step 

represent values included among the set of values repre- F202 > processing is executed as described above with 

sented by the ATW control area, then controller 12 deter- respect to step F102 but is followed by step F203. 

mines that the present corresponding image is suitable for 35 In step F203, an offset for the ATW control area is 

use in white balance adjustment and processing proceeds calculated as a function of the distribution of the pairs of 

with step F105. Radj and Badj values stored in memory 14, e.g. (Rawb[l], 

In step F105, controller 12 supplies gain control signals Bawb[l]), (Rawb[2], Bawb[2]) . . . (Rawb[10], Bawb[10]). 

corresponding to the K GAJN and B^^ values through D/A This calculation will be described in further detail herein- 

converter 15 to variable-gain amplifiers 5R and 5B, respec- 40 below * Controller 12 corrects (shifts) the ATW control area 

lively. In this manner white balance is achieved. The white by an amount equal to the calculated R gain offset and B gain 

balanced signals are amplified by amplifiers 6R, 6G, and 6B, on ^ et values. 

encoded by encoder 7, and output at output terminal 8. In subsequent step F204, if either R GAW or B^^ is 

In an alternate ATW operation, variation in the reference outside the corrected ATW control area, i.e. represent values 

light source used for white balance calibration can be 45 not included among the set of values represented by the 

accommodated by manual adjustment of the ATW control ATW control area, then controller 12 determines that the 

area. Variation in the reference light source may be mea- present corresponding image is not suitable for use in white 

sured by a user with a color chromaticity system and the balance adjustment, amplifiers 5R and 5B are not adjusted, 

resulting measurements converted into corresponding signal and processing returns to step F201. If both R^^ and 

gain adjustment values, Radj and Badj for correction (shift) 50 ^gajn are within the corrected ATW control area, i.e. 

of the ATW control area. represent values included among the set of values repre - 

FIGS. 5(a) and 5(6) illustrate an alternative ATW opera- sen ted by the ATW control area, then controller 12 deter- 

tion menu. As in the menu of FIG. 3, the user is displayed mines that the present corresponding image is suitable for 

a prompt to initiate an ATW adjustment operation ("ATW use in white balance adjustment and processing proceeds 

ADJ") along with the R and B signal gain adjustments ss with ste P P 205 - 

calculated by controller 12 in a preceding AWB operation. In step F205, processing is executed as described above 

Additionally, the user is prompted to modify, if desired, the with respect to step F105 but is followed by step F201. 

displayed R and B signal gain adjustment values. The user The offset calculation of step F203 will be described in 

enters a desired modification via the user interface portion of farther detail in connection with the flow chart of FIG. 8 and 

operation circuit 16. FIG. 5(a) shows a user's modification 60 the diagram of FIG. 10(6). FIG. 10(6) illustrates a portion of 

of the R signal gain adjustment value to 135 and FIG. 5(6) the ATW control area shown in FIG. 4(a) and shows, 

shows a user's modification of the B signal gain adjustment specifically, nine pairs of Radj and Badj values represented 

value to 130. The modified R and B signal gain adjustments as points SI, S2, S3, S5, S6 . . . S10. For the purposes of 

are stored by controller 12 in memory 14 as signal gain explanation, and not as a limitation on the present invention, 

adjustments Radj and Badj, respectively, e.g. Radj=135 and 65 it is assumed that memory 14 has stored ten pairs of Radj and 

Badj=130. Of course, the preceding values are intended to Badj values corresponding to points SI, S2, . . . S10 as 

illustrate and not limit the scope of the present invention. follows: 
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SI: (127,127) is stored at (Rawb[l], Bawb[l]) 
S2: (129,126) is stored at (Rawb[2], Bawb[2]) 
S3: (144,108) is stored at (Rawb[3], Bawb[3]) 
S4: (241,200) is stored at (Rawb[4], Bawb[4]) 
S5: (120,130) is stored at (Rawb[5], Bawb[5]) 
S6: (123,134) is stored at (Rawb[6], Bawb[6]) 
S7: (142,119) is stored at (Rawb[7], Bawb[7J) 
S8: (108,118) is stored at (Rawb[8], Bawb[8]) 
S9: (121,146) is stored at (Rawb[9], Bawb[9]) 
S10: (127,129) is stored at (Rawb[10], Bawb[10]) 
Of course, another positive number of pairs of Radj and Badj 
values other than ten could be utilized equally effectively. 

It is preferable to define a sample area SA within the ATW 
control area as corresponding to a particular type of lighting. 
For example, FIG. 10(6) illustrates a sample area SA which 
may correspond to light having an approximate temperature 
of 3200K, e.g. Radj and Badj have values greater than 120 
but less than 136, Alternatively, sample area SA may have 
another shape such as a circle, an ellipse, or the like. 

As shown, points SI, S2, S5, S6, and S10 lie within 
sample area SA, while points S3, S4, S7, S8, and S9 lie 
outside sample area SA. The points inside sample area SA 
may be considered similar to the desired type of lighting, 
and therefore, useful in adjusting the ATW control area. The 
points outside sample area SA may be considered too 
different from the desired type of lighting to be useful in 
adjusting the ATW control area. By separately averaging the 
Radj and Badj values represented by the points inside 
sample area SA, an average R gain adjustment value (Rav) 
and an average B gain adjustment value (Bav) can be 
calculated. These average values can then be used as offsets 
to correct (shift) the ATW control area. 

FIG. 8 illustrates steps F231-F239 which form step F203 
by which controller 12 determines which stored points fall 
within the desired range and separately averages the values 
corresponding to such points. In step F231, a variable n is 
initialized by controller 12 with the value 1. Next, in step 
F232 a variable m is initialized by controller 12 with the 
value 1. Processing proceeds with step F233. 

In step F233, controller 12 determines whether point Sn, 
i.e. (Rawb[n], Bawb[nJ), is located within the desired 
sample area SA. If Sn is within SA, processing proceeds 
with step F234; otherwise, processing proceeds with step 
F236. 

In step F234, the value stored at Rawb[n] is temporarily 
stored at another address, or register, Rsp[m], as a desired 
sampled R gain adjustment value. Similarly, the value stored 
at Bawb[n] is temporarily stored at another address, or 
register, Bsp[m], as a desired sampled B gain adjustment 
value. In the next step F235, the variable m is incremented 
by 1 and processing proceeds with step F236. 

In step F236, if the variable n is less than the number of 
points to be considered, e.g. 10, then variable n is incre- 
mented by 1 and processing proceeds with step F233. 
Otherwise, processing proceeds with step F240 in which m 
is decremented by 1 . Utilizing the data and sample area SA 
provided in FIG. 10(b) as an example, the desired sampled 
R and B gain adjustment values determined by controller 12 
would be stored in memory 14 as follows: 

Rsp[l>127, Bsp[l]=127 (corresponding to point SI) 
Rsp[2]=129, Bsp[2]=126 (corresponding to point S2) 
Rsp[3]-120, Bsp[3]-130 (corresponding to point S5) 
Rsp[4]=123, Bsp[4]«134 (corresponding to point S6) 
Rsp[5]=127, Bsp[5]=129 (corresponding to point S10) 
Following step F240, in step F238, controller 21 calcu- 
lates an average R gain adjustment value (Rav) as the 
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average of the m desired sampled R gain adjustment values. 
For example, the desired sampled R gain adjustment values 
are summed and the sum is divided by the number m to 
produce Rav. Similarly, controller 21 calculates an average 

5 B gain adjustment value (Bav) as the average of the m 
desired sampled B gain adjustment values. For example, the 
desired sampled B gain adjustment values are summed and 
the sum is divided by the number m to produce Bav. 
Utilizing the desired sample gain adjustment values pro- 

!0 vided in the example above, 

Rav-(127+129+1 20+ 123+127)/5- 125 and 
Bav«(127+126+130+134+129)/5=129. 
Processing proceeds with step F239. 
In step F239, an offset for the ATW control area is 

15 calculated by subtracting the ideal intermediate amplifica- 
tion value, e.g. 128 in the present example, from each of the 
average gain adjustment values Rav and Bav. Continuing the 
example above, an R gain offset of -3 (=125-128) and a B 
gain offset of 1 (=129-128) can be calculated. Controller 12 

20 corrects (shifts) the ATW control area by an amount equal to 
the calculated R gain offset and B gain offset values. Further 
to the above example, correction of the ATW control area of 
FIG. 4(a) is achieved by shifting the ATW control area by 
three R gain units (to the left) and one B gain unit as shown 

25 in FIG. 10(a). 

By sampling past gain adjustment values, controller 12 
estimates the most acceptable correction amount (shifting) 
for the ATW control area to enable proper white balance 
operation under what is expected to be similar future light - 

30 ing conditions. Controller 12 thus "learns" how much to 
adjust the ATW control area based upon past experience with 
previous AWB operations and/or manual ATW control area 
adjustments. Consequently, the white balance operation is 
optimized for a particular image based upon past white 

35 balance results and an improved white balance operation is 
achieved. 

It is further noted that statistically, in imaging a certain 
image, periodic AWB operations will produce pairs of R and 
B signal gain adjustment values which have a distribution 

40 similar to that of a black body radiation curve. Thus, the 
historical values of the pairs of R and B signal gain adjust- 
ment values are an advantageous basis for an ATW control 
area. Upon repeated ATW operations, the ATW control area 
will be adjusted to center on the distribution of past pairs of 

45 R and B signal gain adjustment values. 

In an alternate embodiment, step F240 is modified such 
that controller 21, after having decremented the variable m 
by one, determines if m is greater than a minimum value mv. 
For example, mv may equal five. If m is greater than mv, 

50 processing is proceeds with step F238; otherwise, no adjust- 
ment of the ATW control area is made at that time and 
processing proceeds with step F201. Such a feature limits 
the frequency of ATW control area adjustment until a 
minimum number of images having a relatively consistent 

55 pattern of lighting are imaged. Overall ATW control area 
adjustment and thus, white balance operation, are thereby 
improved. 

As an alternative to the above-described processing of 
step F203, controller 12 may instead determine from the R 

60 signal gain adjustment and B signal gain adjustment values, 
Radj and Badj, stored in memory 14 as (Rawb[l], Bawb[l]), 
(Rawb[2], Bawb[2]) . . . (Rawb[x], Bawb[x]), the R gain 
offset and B gain offset values which will result in the 
corrected ATW control area encompassing the most pairs of 

65 stored R and B signal gain adjustment values. For example, 
FIG. 11(a) illustrates ten points representing pairs of stored 
R and B signal gain adjustment values and an ATW control 
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area. A maximization of the number of points encompassed 
by the ATW control area is illustrated in FIG. 11(b). This 
maximization may be achieved by a number of different 
conventional methods, such as a line-fit, a curve fit to black 
body radiation curve BBR, an area-fit to a sample number of s 
points, or the like. 

As will be understood by one of ordinary skill in the art, 
the term amplify, and synonyms thereof, utlilized in the 
present specification refer to and encompass both the pro- 
cess of amplification and de-amplification. Also, color sig- 1Q 
nals other than the red color signal and the blue color signal 
described herein, such as a green color signal, a yellow color 
signal, or the like, may be adjusted by the invention of the 
present application without departing from its scope. 

Although illustrative embodiments of the present inven- 
tion and modifications thereof have been described in detail 15 
herein, it is to be understood that this invention is not limited 
to these precise embodiments and modifications, and that 
other modifications and variations may be effected therein 
by one skilled in the art without departing from the scope 
and spirit of the invention as defined by the appended 20 
claims. 

What is claimed is: 

1. An imaging apparatus comprising: 

imaging means for converting an image into a plurality of 
color signals each having a signal level; 25 

white balance amplifier means, including at least first and 
second amplifiers for amplifying respective color 
signals, coupled to said imaging means, for adjusting 
the signal level of said plurality of color signals to 
produce a plurality of amplified color signals; 

calibration means for calibrating said white balance 
amplifier means and for producing at least one calibra- 
tion parameter defining an automatic tracing white 
balance (ATW) control area which substantially tracks 35 
a black body radiation pattern, and is shifted with 
respect to intermediate gain values of said first and 
second amplifiers in accordance with results of an 
automatic white balance (AWB) measurement; 

detecting means, coupled to said white balance amplifier ^ 
means, for detecting said plurality of amplified color 
signals; 

calculation means, coupled to said detecting means, for 
calculating, in an ATW operation, at least one white 
balance amplification adjustment as a function of said 45 
plurality of amplified color signals; 

comparing means for comparing said at least one white 
balance amplification adjustment with said at least one 
calibration parameter; and 

automatic adjustment means for automatically adjusting so 
said white balance amplifier means to amplify the 
signal level of at least one of said plurality of color 
signals if said at least one white balance amplification 
adjustment is within said shifted ATW control area, and 
not adjusting said white balance amplifier means if said 55 
at least one white balance amplification adjustment is 
outside said shifted ATW control area. 

2. Apparatus according to claim 1, further comprising 
storage means for storing said at least one calibration 
parameter and wherein said comparing means retrieves said 60 
at least one calibration parameter from said storage means. 

3. Apparatus according to claim 1, wherein said calibra- 
tion means comprises means for automatic white balancing. 

4. Apparatus according to claim 1, wherein said calibra- 
tion means comprises at least one user- adjustable signal 65 
adjustment means for adjusting the signal level of at least 
one of said plurality of color signals. 



5. Apparatus according to claim 1, wherein said at least 
one calibration parameter comprises a plurality of calibra- 
tion parameters. 

6. Apparatus according to claim 1, wherein said at least 
one calibration parameter comprises a red color gain adjust- 
ment value. 

7. Apparatus according to claim 1, wherein said at least 
one calibration parameter comprises a blue color gain 
adjustment value. 

8. Apparatus according to claim 1, wherein said at least 
one calibration parameter comprises a green color gain 
adjustment value. 

9. An imaging apparatus comprising: 

imaging means for converting an image into a plurality of 

color signals each having a signal level; 
white balance amplifier means, coupled to said imaging 

means, for adjusting the signal level of at least one of 

said plurality of color signals to produce a plurality of 

amplified color signals; 
calibration means for repeatedly calibrating said white 

balance amplifier means and for producing a plurality 

of calibration parameters; 
detecting means, coupled to said white balance amplifier 

means, for detecting said plurality of amplified color 

signals; 

first calculation means, coupled to said detecting means, 
for calculating at least one white balance amplification 
adjustment as a function of said plurality of amplified 
color signals; 

storage means for storing said plurality of calibration 
parameters; 

second calculation means for retrieving said plurality of 
calibration parameters from said storage means and for 
calculating an overall calibration factor as a function of 
said plurality of calibration parameters; 

comparing means for comparing said at least one white 
balance amplification adjustment with said overall cali- 
bration factor; and 

automatic adjustment means for automatically adjusting 
said white balance amplifier means to amplify the 
signal level of at least one of said plurality of color 
signals if said at least one white balance amplification 
adjustment is consistent with said overall calibration 
factor. 

10. Apparatus as in claim 9, wherein said second calcu- 
lation means calculates said overall calibration factor as an 
average of said plurality of calibration parameters. 

11. Apparatus as in claim 9, wherein said second calcu- 
lation means calculates said overall calibration factor as an 
average of calibration parameters corresponding to a color. 

12. Apparatus as in claim 9, wherein said second calcu- 
lation means calculates said overall calibration factor as a 
function of a distribution of said plurality of calibration 
parameters. 

13. Apparatus as in claim 9, wherein said second calcu- 
lation means calculates said overall calibration factor as a- 
function of a plurality of calibration factors which are 
representative of a lighting condition. 

14. Apparatus according to claim 9, wherein said calibra- 
tion means comprises means for automatic white balancing. 

15. Apparatus according to claim 9, wherein said calibra- 
tion means comprises at least one user- adjustable signal 
adjustment means for adjusting the signal level of at least 
one of said plurality of color signals. 

16. Apparatus according to claim 9, wherein said plurality 
of calibration parameters comprises a red color gain adjust- 
ment value and a blue color gain adjustment value. 
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17. Apparatus according to claim 9, wherein said plurality 
of calibration parameters are characteristic of a black body 
radiation pattern. 

18. Apparatus according to claim 9, wherein said plurality 
of calibration parameters define an ATW control area which 
is substantially symmetric about a black body radiation 
pattern. 

19. Appparatus according to claim 18, wherein said 
automatic adjustment means automatically adjusts said 
white balance amplifier means to amplify the signal level of 
at least one of said plurality of color signals if said at least 
one white balance amplification adjustment is within said 
ATW control area. 

20. Appparatus according to claim 19, wherein said 
automatic adjustment means automatically does not adjust 
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said white balance amplifier means if said at least one white 
balance amplification adjustment is outside said ATW con- 
trol area. 

21. Apparatus according to claim 18, further comprising 
maximizing means for maximizing a number of points 
encompassed by said ATW control area. 

22. Apparatus according to claim 21, wherein said maxi- 
mizing means employs line-fitting. 

23. Apparatus according to claim 21 wherein said maxi- 
mizing means employs curve fitting to a black body radia- 
tion curve. 

24. Apparatus according to claim 21 wherein said maxi- 
mizing means employs an are a- fit to a sample number of 
points. 



15 
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APPARATUS FOR STILL AND MOVING 
IMAGE RECORDING AND CONTROL 
THEREOF 

This application is a division of application Ser. No. 
08/351,740, filed Dec. 8, 1994, U.S. Pat. No. 5,703,638, 
which is a continuation of Ser. No. 07/948,001, filed Sep. 21, 
1992, abandoned. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

This invention relates to an image pickup apparatus, such 
as a video camera, arranged to be capable of operating in 
completely different image shooting modes such as moving 
image shooting and still image shooting. 

2. Description of the Related Art 

A demand for high-density recording has recently 
increased in the field of magnetic recording. To meet this 
demand, video tape recorders (hereinafter referred to as 
VTRs) have come to be arranged to perform recording at a 
higher density by lowering the traveling speed of the tape. 
The lower traveling speed of the tape, however, brings about 
a problem which is as follows: In a case where an audio 
signal is recorded with a fixed head, for example, the quality 
of reproduced sounds degrades as it is impossible to make 
the relative speed of the tape and the fixed head sufficiently 
high. In one of methods for solving this problem, the length 
of recording tracks to be scanned by a rotary head on the tape 
is extended to be longer than the conventional length and an 
audio signal which has been time -base compressed is 
recorded within the extension area of the tracks. More 
specifically, this method is carried out in the following 
manner: While it has been practiced to wrap the magnetic 
tape at least 180 degrees around a rotary cylinder in the case 
of a rotary 2-head helical scanning type VTR, the tape is 
wrapped, according to this method, at least (180+0) degrees 
around the rotary cylinder; and an audio signal which has 
been pulse-code modulated (PCM) and time-base com- 
pressed is recorded within the extra wrapped part corre- 
sponding to the additional degree 0. 

FIG. 1 shows the tape transport system of the VTR of the 
above-stated kind. FIG. 2 shows recording tracks formed on 
a magnetic tape by the VTR of FIG. 1. In FIG. 1, a reference 
numeral 1 denotes a magnetic tape. A numeral 2 denotes a 
rotary cylinder. Numerals 3 and 4 denote heads mounted on 
the rotary cylinder 2. In FIG. 2, A numeral 5 denotes a video 
signal recording area of the recording track formed on the 
magnetic tape 1. A numeral 6 denotes a PCM audio signal 
recording area of the recording track. The video signal 
recording area 5 is arranged to be traced by the heads 3 and 
4 within the angle range of 180 degrees around the rotary 
cylinder 2, and the PCM audio signal recording area 6 is 
arranged to be traced within the additional angle range of 6 
around the rotary cylinder 2. 

As one application example of the method of recording a 
digital signal in another area while a video signal is recorded 
within one area as mentioned above, a method of recording 
a still image within the digital signal recording area 6 in the 
form of a digital signal has been proposed. Information on 
one still image can be completely recorded on the magnetic 
tape 1 by scanning a plurality of the PCM signal recording 
areas 6. This method not only enables one and the same 
image pickup apparatus to use one and the same recording 
medium for still image shooting as well as for moving image 
shooting but also makes it possible to obtain a still image of 
a higher picture quality than a still image obtainable by the 
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conventional VTR by reproducing a video signal from one 
and the same track by stopping the tape travel. 

It has been also proposed to combine a recording appa- 
ratus of the above-stated kind with a camera into a camera- 
5 integrated type VTR (hereinafter referred to as a video 
camera) which permits still image shooting as well as 
moving image shooting. 

The video camera of the above -stated kind is provided 
with various automatic control functions such as an auto- 
10 matic white balance control function and an automatic focus 
control function for optimum image pickup. To carry out 
these functions, the video camera is provided also with 
various moving parts such as an actuator for an optical 
^ system, etc. 

However, the characteristics of these functions are 
arranged to be optimum only for moving image shooting in 
general. It has been, therefore, a shortcoming of the con- 
ventional video camera of the above -stated kind that the still 
2Q image shooting cannot be accomplished in an optimum 
manner because of such characteristics. 

SUMMARY OF THE INVENTION 

This invention is directed to the solution of the problem 
25 of the prior art. It is, therefore, an object of the invention to 
provide an image pickup apparatus which is capable of 
recording still images in an optimum state as well as moving 
images by itself. 

It is another object of the invention to provide an image 
30 pickup apparatus which is arranged to permit smooth 
switching from moving image shooting over to still image 
shooting. 

To attain these objects, an image pickup apparatus which 
35 is arranged as an embodiment of this invention comprises: 
image pickup means arranged to convert image pickup light 
obtained from an object into an electrical signal; instructing 
means arranged to give an instruction for moving image 
shooting or for still image shooting; driving-control means 
for driving-control over moving image shooting and still 
image shooting with predetermined different control char- 
acteristics; and setting means for setting the different control 
characteristics according to the instruction of the instructing 
means. 

45 The embodiment is capable of performing under apposite 
control conditions not only the moving image shooting but 
also the still image shooting. 

With the control characteristics appropriately set, switch- 
over from the moving image shooting to the still image 

50 shooting can be smoothly accomplished. 

Further, this invention is not limited to the moving image 
shooting and the still image shooting but is also applied to 
any cases where the image pickup is to be performed in any 
of different modes by a single apparatus. 

55 These and other objects and features of this invention will 
become apparent from the following detailed description of 
embodiments thereof taken in connection with the accom- 
panying drawings. 

so BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a plan view showing in outline a tape transport 
system employed in the conventional magnetic recording 
apparatus. 

65 FIG. 2 conceptually shows recording tracks formed on a 
magnetic tape by the magnetic recording apparatus shown in 
FIG. 1. 
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FIG. 3 is a block diagram showing the circuit arrangement FIG. 29 is a flow chart showing the control procedures of 

of a video camera which is arranged according to this the twelfth embodiment of this invention, 
invention as a first embodiment thereof. 

FIG. 4 is a flow chart showing the procedures for actions DETAILED DESCRIPTION OFTHE 

to be taken within a shutter control device included in the * PREFERRED EMBODIMENTS 

video camera shown in FIG. 3. The following describes embodiments of this invention 

FIG. 5 is a flow chart showing the internal flow of shutter with the features of them first described in outline as 

control of FIG. 4 for still image shooting. follows: 

FIG. 6 is a flow chart showing the internal flow of shutter 1Q A magnetic recording apparatus arranged as an embodi- 

control performed for still image shooting in a manner as a ment of this invention to be capable of recording a still 

modification example of the first embodiment. image along with a moving image is characterized in that the 

FIG. 7 is a block diagram showing the circuit arrangement embodiment is provided with detecting means for detecting 

of a video camera which is arranged according to this a release signal for recording a still image, and control 

invention as a second embodiment thereof. 15 means arranged to inhibit any driving-control over a driving 

FIG. 8 is a flow chart showing procedures for shutter P a , rt j n » Pho to-taking optical system when the 

control to be taken at the time of still image shooting by a release Sl & nal « detected by the detecting means while the 

shutter control device shown in FIG. 7. a PP aratus 15 in lhe mode of stlU ima S e ™ording. 

FIG. 9 is a flow chart showing the internal flow of shutter A magnetic recording apparatus arranged as another 

control performed for still image shooting in a manner as a 20 embodiment of this invention to be capable of recording a 

modification example of the second embodiment. stl11 ima g e ^ with a movin S ima S e 15 characterized in 

nr- m- a u_*u • *u • * m r u « that the embodiment is provided with detecting means for 

FIG. 10 is a flow chart showing the internal now of shutter - 4 4 , . r 4 . 4 . & , , 

t . r , c .... . & . , j. detecting the state of a camera control action when the 

control performed for still image shooting by another modi- j * ■ j. j i 

c t . ir*u J i_ j- I apparatus is in the mode of still image recording, and control 

fication example of the second embodiment. rr . ..... , % . &7 ,. 

... .1 25 means arranged to inhibit a release for still image recording 

FIG. 11 is a block diagram showing the whole arrange- when ^ camera control action ^ determined to 5e in a 

ment of a third embodiment of this invention. transition period on the basis of a detection signal provided 

FIG. 12 is a flow chart showing the procedures of control Dv the detecting means. 

to be taken in the still image recording (SV) mode of the T „ Aa etU u t t , . 4 4 , 

6 &vy In one mode of the above-stated embodiment, the camera 

third embodiment. 3Q control action ^ considered to be at least one of control 

FIG. 13 is a flow chart showing the procedures of control actions including white balance control, aperture control and 
to be taken in the moving image recording (MV) mode of the automatic gain control. 

third embodiment. T * • i_ ■ * 

In the magnetic recording apparatus which is arranged as 

FIG. 14 is a flow chart showing procedures for detecting the abo ve-stated embodiment and is capable of both moving 
a half-pushed state of a 2-step trigger switch. 35 image recording and still image recording, an actuator 

FIG. 15 is a flow chart showing the operation of a fourth provided for driving the optical system is forcibly inhibited 
embodiment of this invention. f ro m driving when a release is made for still image 

FIG. 16 is a flow chart showing the operation of a fifth recording, so that an image shake can be prevented to ensure 
embodiment of this invention. sharp still image shooting. 

FIG. 17 is a block diagram showing the arrangement of a 40 Further, in recording a still image with the magnetic 
seventh embodiment of this invention. recording apparatus which is capable of recording both a 

FIG. 18 is a block diagram showing the arrangement of an moving image and a still image, the operating state of 
eighth embodiment of this invention. camera control is monitored and a release action is inhibited 

FIG. 19 is a flow chart showing the operation of the circuit 45 if the camera control is found to be in a transition period, 
arrangement shown in FIG. 18. Therefore, the still image recording action can be prevented 

FIG. 20 shows the image-plane dividing arrangement of fr ° m bem S P erformed any condition inapposite to 

color detecting means shown in FIG. 17. shooting. 

FIG. 21 is a vector diagram showing the operation of the ^ details of the embodiments are as described below 
arrangement shown in FIG. 17. 50 with reference to *e accompanying drawings: 

FIG. 22 is a block diagram showing the circuit arrange- Embodiment I 

ment of a magnetic recording/image pickup apparatus 

arranged as a ninth embodiment of this invention. FIG 3 shows the circuit arrangement of a magnetic 

FIG. 23 is a block diagram showing the circuit arrange- recording apparatus according to this invention as a first 

ment of a magnetic recording/image pickup apparatus 55 embodiment thereof. FIG. 4 shows the flow of operation 

arranged as a tenth embodiment of this invention. shown InFTG 3 * ^ 

FIG. 24 is a flow chart showing the control procedures of . * * 

the tenth embodiment of this invention. c Refen ™g t0 HG. 3 a reference numeral 300 denotes a 

FIG. 25 is a block diagram showing an eleventh embodi- fin f ° CUSmg lenS gr ° Up whlch * P^vided for forming an object 

m * ftfccn, 60 image on an image sensor. A numeral 302 denotes a zooming 

£ J ^ I u u ■ i_ , lens group. The focusing and zooming lens groups 300 and 

FIG. 26 is a flow chart showing the operation procedures 302 are ananged to be driyen r tively b a focusi 

of a control circuit shown in FIG. 25. motor and a zooming mQtor 332 a focus driving 

FIGS. 27(A) and 27(B) show shutter speeds as in relation circuit 334 and a zoom driving circuit 330 in accordance 

to aperture values. 65 with the instructions of an optical system control device 322. 

FIG. 28 shows the arrangement of a twelfth embodiment A numeral 304 denotes a compensating lens group. A 

of this invention. numeral 306 denotes a shutter which is arranged to be driven 
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by a shutter driving circuit 324 according to an instruction suited for the moving image shooting. In a case where the 

from a shutter control device 320. A numeral 308 denotes an still image shooting mode is found to have been selected at 

iris which is arranged to be operated by an aperture control the step 400, the flow comes to a step 406. At the step 406: 

circuit 326 and an IG meter 328. The release signal of the release device 318 is checked for 

An object image is formed, through the optical system 5 its on/off state. If the release signal is found to be on, the 

300, 302 and 304, the shutter 306 and the iris 308, on an shutter action is judged to have begun and the flow comes to 

image sensor 310. The image sensor 310 converts the object a step 408. At the step 408: Shutter speed is controlled for 

image into an electrical signal. The electrical signal passes the still image shooting, and other related control actions are 

a preamplifier 312 and a camera signal processing circuit also performed. Since the process of the step 408 constitutes 

314 to be sent as a video signal to a moving-image io an essential part of this invention, its details will be 

recording/still- image recording change-over control circuit described later. 

315. Upon completion of the shutter control for the moving 

In the case of moving image recording, the video signal image shooting or-the still image shooting, the flow comes 

is supplied to a video signal processing circuit 3151 to be back to the step 400 for detection of the moving-image/still - 

converted into a desired form of video signal before it is 15 image shooting mode selection signal, 

supplied to a recording device 3155. In the case of still Referring to the flow chart of FIG. 5, the details of a 

image recording, the video signal is supplied from the shutter control routine of the step 408 of FIG. 4 for the still 

change-over control circuit 315 to an A/D (analog-to-digital) image shooting are as follows: At a step 500: With the 

conversion circuit 3152 to be converted into a digital signal. shutter judged to be on, a check is made to find if each of the 

The digital signal thus obtained is converted into a desired 20 optical system actuators is in action. If not, the flow comes 

form of digital signal through a rate conversion circuit 3153 to a shutter control step 506. If the actuator is judged to be 

and a PCM conversion circuit 3154 and is then supplied as in action, the flow comes to a step 502 for an actuator 

a still image recording signal to the recording device 3155. stopping routine, which is executed as described below: 

A moving-image shooting/still-image shooting mode At the step 502: If the focusing lens group 300 is moving, 

selection (hereinafter referred to as M/S selection) input part the lens group 300 is forcibly brought to a stop. At a next 

316 is arranged to supply either a moving image shooting s t ep 504: If the zooming lens group 302 is in action while the 

mode selection signal or a still, image shooting mode shutter is on 3 the zooming lens group 302 is brought to a 

selection signal, according to a selection made by the stop. The flow then shifts from the step 504 to the shutter 

photographer, to both the shutter control device 320 and the 3q control step 506. At the step 506: The still image shooting is 

moving-image recording/still-image recording change-over carried out by driving the shutter 306 at a predetermined 

control circuit 315. A release device 318 is arranged to shutter speed. 

supply a release switch on/off signal (hereinafter referred to At a stcp 508 . A chcck ^ made to find if lhe actuator was 

as a release signal) to the shutter control device 320 when a j^ged to be in action and forcibly brought to a stop at the 

release button is pushed by the photographer. 35 step m If not> me flow comes out of this routine If SO) the 

The shutter control device 320 which uses a microcom- fl ow com es to an optical system restarting step 510. At the 

puter is arranged to control the shutter speed to make it most step 510: After the end of the still image shooting, if the 

apposite to the still image shooting or to the moving image actuator is found to have been moving before it is brought 

shooting and also to control the optical system, the signal to a stop, the actuator is again caused to drive the applicable 

processing system and the recording device in accordance ^ i ens group on the same condition as the condition under 

with input signals which include the above-stated M/S wn ich the control over the focusing lens group 300 or the 

selection signal and the release signal. Further, the charac- zooming lens group 302 is brought to a stop, 

teristics of these control actions are stored as programs in a M described above> ^h the release button turned on by 

memory within the shutter control device 320. In accordance the photographer m the stiU image shooting mode, the 

with the selection signal from the above-stated M/S selec- 45 control operatiorj ^ performed to forcibly bring the focusing 

tion input part 316, the control is carried out by calling an leQS g[Dlip aod the zoommg lens grcmp to a stop . Therefore, 

applicable program stored. conditions inapposite to shooting such as changes in the 

Next, referring to FIG. 4, the flow of operation which is ang i e of view and in the extent of blur of the image picked 

to be performed within the shutter control device 320 of up due to the movement of the optical system resulting from 

FIG. 3 on the basis of the programs stored in the memory is 50 the release operation can be prevented. Further, since the 

described as follows: optical system is movable again, after the still image 

At a step 400: A check is made for detection of the M/S shooting, under the same condition as before. Therefore, any 
selection signal of the M/S selection input part (moving- unnatural shot that results from the forced stoppage men- 
image shooting/still-image shooting mode selection input tioned above can be minimized. In other words, the arrange - 
part) 316. In other words, in a case where a mode selecting ss ment of this embodiment prevents an image shake and 
operation is performed by the photographer to select the enables the video camera of the kind capable of recording 
moving image shooting mode or the still image shooting both a moving image and a still image to give a sharp still 
mode, the mode as selected is detected from the M/S image shot because the optical system actuators for the 
selection signal and the flow of control shifts to an appli- focusing and zooming lens groups are forcibly brought to a 
cable process. 60 stop for still image shooting. 

If the moving image shooting mode is found to have been . 

selected at the step 400, the flow comes to a step 402. At the Modification Example of Embodiment I 

step 402: The release signal of the release device 318 is In the case of the first embodiment of this invention 

checked for its on/off state. If the release signal is found to described above, the actuators of the optical system are 

be on, the process of the moving image shooting is judged 65 arranged to be brought to a stop when the release device is 

to have begun and the flow comes to a next step 404. At the turned on. However, the invention is not limited to this 

step 404: Shutter control is actually performed in a manner arrangement. This arrangement may be changed, as indi- 
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cated at the step 602 of FIG. 6, to attract the attention of the dance with the AWB control state signal. However, the 

photographer by displaying a warning while the actuators invention is not limited to this arrangement. For example, 

are in action. It is also possible to arrange the iris to be this arrangement may be changed to allow or inhibit the 

brought to a stop the instant the actuators are brought to a release action according to an aperture control state signal 

stop. 5 indicating the state of aperture control as shown at a step 800 

in FIG. 9 which is a flow chart. In the case of this 

Embodiment II modification, the release action is inhibited when the state of 

FIG. 7 shows the circuit arrangement of a magnetic aperture control changes to more than a given extent. It is 

recording apparatus which is arranged as a second embodi- also possible to inhibit the release action when automatic 

ment of this invention. The arrangement is similar to that of 10 8 ain control (AGC) changes to more than a given extent as 

the first embodiment shown in FIG. 3. However, the zoom- sbown at a ste P 900 in FIG - 10 which is also a flow chart 

ing lens group 302, the compensating lens group 304, the Further, it is of course possible to arrange a magnetic 

zoom driving circuit 330 and the motor 332 are omitted from recording apparatus by combining the first and second 

the second embodiment. Further, in the case of the second embodiments described in the foregoing, 

embodiment, control signal exchange is not particularly 15 The arrangement of each of the embodiments described 

necessary between the shutter control device 320 and the above gives the following advantages: 

opticalsystem control device 322. Hie shutter control device (1) since the magnetic recording apparatus of the kind 

320 is arranged to receive an automatic white balance capable of recording 5oth moving and sliU images ^ 

(AWB) control state signal from the camera signal process- arranged to forcibly inhibit the actuators of the optical 

ing circuit 314. The AWB control state signal indicates the 20 sy ^ m ^ performing ^ driviQg actions upon detection 

state of changes taking place in the AWB control. Input of the on . state of the rdease device - n the fitm image 

signals to the shutter control device 320 include a moving- recording modej an image shake can be prevented l0 ensure 

image shooting/still image shooting (M/S) mode selection a sharp still { mage snot 

signal, a release signal, the AWB control state signal, etc. In . > ^ ^ recordin a aratus of the Id d abl 

accordance with the input signals, the shutter control device 25 ^ ' r\ L . . e Ca ^ , 6 

320 controls the shutter and the recording device in a manner of ™ OI f*Z both t mo ™& ™ d sUl1 mt &* » , a ™? ed '° 

most apposite to still image shooting or to moving image ^.T' 01 the °P e f n S s ' a e ° f " m « a co f ol at the " me ° f 

. . , st "l image shooting and to inhibit the release action when 

_ , the state of camera control is found to be in a transition 

The flow of we operation procedures to be taken within iod j^^^ still ima a can bc preveoted from being 

recorded under a condition inapposite to still image shoot- 
ing. 



35 



this invention: 

Embodiment III 



the shutter control device 320 of FIG. 7 is similar to the flow 
shown in FIG. 4. However, the details of the process of the 

shutter control routine to be executed for still image shoot- ^ . „ . 

ing at the step 408 differ from the first embodiment. The , K . The descnbes m detiul father embodiments of 
details of this shutter control routine for still image shooting 
are described below with reference to FIG. 8 which is a flow 
chart: 

At a step 700: The above-stated AWB control state signal FIG - 11 is a block diagram showing the overall arrange- 

is checked to find if the state of change taking place in the ment of a third embodiment of this invention. The hardware 

AWB control is above a given level In other words, a check ^ arrangement shown in FIG. 11 and described in the follow- 

is made to find if the AWB control is in a transition period. ing applies not only to the third embodiment but also applies 

If so, the flow of control is inhibited from coming to a next in common to other embodiments which will be described 

step 702 which is a shutter driving routine until the AWB after the third embodiment. 

control comes to an end. If the AWB control is judged to be Referring to FIG. 11, a photo-taking lens system 101 

in a normal state at the step 700, the flow comes to the step 45 includes a focusing lens which is provided for adjustment of 

702 for the shutter driving routine. At the step 702: When focus. An iris 102 is arranged to control the quantity of 

still image shooting is judged to be possible, the still image incident light. An image sensor 103 is made of a CCD or the 

shooting is carried out by driving the shutter 306 at a like and is arranged to photoelectrically convert into an 

predetermined shutter speed. image signal an object image formed on its image pickup 

The second embodiment is thus arranged to monitor the so P lane b y the focusm g lens 101 

AWB control state when a release button (or device) is The illustration further includes a sample-and-hold (S/H) 

turned on in the still image shooting mode; and to inhibit the circuit 104; a camera signal processing circuit 105 which is 

shutter operation if the AWB control is in a transition period. arranged to convert the output of the S/H circuit 104 into a 

Therefore, a still image can be prevented from being TV signal; a video signal processing circuit 106 which is 

recorded in an inapposite state when a color on the image 55 arranged to output a moving-image recording (hereinafter 

plane differs from the actual color of the object. In other referred to as MV) signal; an A/D conversion circuit 107 

words, with the second embodiment arranged to inhibit a which converts the TV signal into a digital TV signal; a rate 

release action for still image shooting according to the AWB conversion circuit 108 which is arranged to compress the 

control state, the color of the still image is effectively digital TV signal; a PCM conversion circuit 109 which is 

prevented from differing from the actual color. This arrange- 50 arranged to output a still image recording (hereinafter 

ment enables the video camera of the kind capable of referred to as SV) signal which has been PCM-converted; 

recording both moving and still images to ensure sharp still and a recording circuit 110. 

image shots. ^^ glgldetection^drcuit~lll~is arranfied~to~aetect""tHel 

w 4 . r , r ^ . irT ^foSSelBsm^ 

Modification Example of Embodiment II u f . J . :v -j ■ 1 , 7. L 

y 65_highTfrequency ? cjompgjn^.nt. frjpmjhe video signal. outputteqS 

The second embodiment of the invention described above [from the camera signal processing circuit 105. An SV/MW 

is arranged to allow or inhibit the release action in accor- r mode selection switch 112 is arranged to set the recordingy 
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niode of the apparatus either in an SV(still image7ecording^> the AF action to be carried out. The trigger is in the open 

eor an MV (moving image recording) mode. A two-step type state in this instance. At the step S14: A check is made to find 

trigger_s witch^l3- (hereinafter -referred to simply as the\ if the trigger is in the half-pushed state. If so, the flow comes 

(trigger) is arranged^ give an instruction to allow or inhibti to a step S17 to inhibit the AF action. At a step S18: A check 

an automatic focusing (hereinafter referred to as A^actioa^ 5 ^ ma d e to find if the trigger is in the fully-pusfecl state. If 

and also to give an instmction^rje^rdmg.----^— not) the flow comes back to the step S12 to find if the trigger 

t^A'coritroLcircuit'114'is arranged to output an instruction ^ open. 

for focul control according to the output of the focus ^ a ^ ^ ^ tri ^ found to be fa ^ & 

detection circuit 111; to designate the recording mode , , , a 4U c ' 

according to the output of the SV/MV mode selection switch „ f^* S f a * the f ste ? S h 18 > the fl ™ ™ t0 ^ Step S16 

112; and to control and allow or inhibit the execution of 10 0 f"™ th * ^ at f>° * ' be * arned out ' ^ Row then comes 

recording and the AF action according to the output of the * the ste P ^19 to have the object image on the image pickup 

trigger 113 (indicating an open state, a half-pushed state or P lane 10 ^ moving image recording .mode Dunng 

a fully-pushed state of the trigger 113). Adriving motor 115 the process of recording, the flow , comes -to a step S20. At he 

is arranged to carry out the focus control instructions given 1S f e P S2( ? : * check T f made l ° lf the K " to 

from the control circuit 114 as to the rotating direction, 15 haH-pushed state. If so the flow comes to a step S21 to 

rotating speed, rotation and stop of the focusing lens 101. he **J?°?- f n0t > J e ^TJTu* *° * ^ 

r*w f~\ ■* * a u .* i. • *u 4i c *i*u At the step S22: A check is made to find lf the trigger is open. 

FIG. 12 is a flow chart showing the flow of control to be T - r fl , , . t c . £ . „ r Ar 

r , . iL C1 , \ a * 4 01 T*t. a- If so, the flow comes back to the step S16 to allow the AF 

performed in the SV mode. At a step SI: The recording . ' . , „- aA _ lt n * tUan tn tUa cm 

r , . . « * r i( ~ w j TriJ . , - 4 , action to be carried out and then comes to the step S19 to 

mode is checked for the SV mode. If it is found to be the SV on f . . ™ * *u « 

, ± . „ A , . , .1 , a l 1 perform the moving image recording. If not, the flow comes 

mode, the flow comes to a step S2. At the step S2: A check f . A **u * c « a u 1 • a - * a a 

j , j ■!« 1 . r Tr lL r fl to a step S23. At the step S23: A check is made again to find 

is made to find it the trigger is open. It so, the flow comes . r . , , r n , , T - * A - 

. r£ c j i_ r ..ii if the trigger has been fully pushed. If not, the recording is 

to a step S3 to have the AF action performed betore the now „ , f . ; ; . . - « < , 

f « j* > ,1 ri j. . . allowed to continue. If the trigger is found to have been fully 

comes to a step S4. If not, the flow directly comes to a step ™ lc . k ^ t u fu„, ^ 00 t~ . ZZ.* q-ja ^ k^;«^ tv,« „ 

PJ Ai . . «j a . 1 ■ j 4 £ j -c ii. * • • pusnea, the now comes to a step b24 to bring the recording 

S4. At the step S4: A check is made to find if the trigger is ^ J q ^ r e & 

in a half-pushed state. If not, the flow comes to a step S5. At ^' 

the step S5: A check is made to find if the trigger is in a FIG - 14 1S a flow chart snowmg the flow of control 

fully-pushed state. In the case of the fully-pushed state, the procedures for detecting the half-pushed state of the trigger 

flow comes to a step S6 to inhibit the AF action. At a step whlle preventing chattenng. The states of the trigger other 

S9: The object image formed on the image pickup plane is 30 than the half-pushed state can be detected by procedures 

taken in. A signal thus obtained from the image sensor 103 similar to this flow of contro1 * Referring to FIG. 14, a check 

is subjected to the above-stated processes including the A/D M made at a ste P S31 to find lf the tn Sg er 15 in the 

conversion, the rate conversion and the PCM conversion. half-pushed state. If so, the flow comes to a step S32 to start 

After completion of these processes, a still image is a timer. At a step S33: The length of time is counted until the 

recorded ^ me count °f tne timer comes to an end. The sensitivity of 

If the trigger is found not in the fully-pushed state at the ™ d ™Z th u e half-pushed state of the trigger is determined by 

step S5, the flow comes back to the step S3 to allow the AF ^ time f thus ™asured. Hie time length set for the SV mode 

action to be performed. In this instance, the trigger is in its d ^rs from the the time length set for the MV mode. For 

open state. If the trigger is found to be in the half-pushed example in the event of the SV mode, the time is set to be 

state at the step S4 ( the flow comes to a step S7 to inhibit the 40 sh f °^ er than for ^ e MVmode to read the half-pushed state 

AF action. The flow then comes to a step S8. At the step S8: of the tn Sf r Wlth a ^ er ^itmty. In the MV mode, the 

A check is made to find if the trigger is in the fully-pushed hme ^ be f 1 to , be l ^ ^ l ^ mto ^^ration the 

state. If not, the flow comes back to the step S2 to find if the P^sibili ty of pushing the trigger from its open state directly 

trigger is open. If the trigger is found to be in the fully- t0 the f^y-P™hed state for recording. The length of time 

pushed state at the step S8, the flow comes to the step S6 to 45 ™ nt thus t C / n be Van0Usl y ^ accordin S to the mode and 

inhibit the AF action. After that, the flow comes to the step the contro1 function. 

S9 to take in the object image formed on the image pickup u P on completion of the count of the timer at the step S33, 

plane and to have a still image recorded in the same manner th e flow comes to a step S34. At the step S34: If the trigger 

as mentioned above. ^ found to be still in the half-pushed state even after the 

FIG. 13 is a flow chart showing the flow of control 50 la P se of me time set at the timer ' the flow comes t0 a ste P 

procedures to be taken when the recording mode is the MV S35 - At th e step S35: The half-pushed state of the trigger is 

mode. At a step Sll: A check is made to find if the recording detected. 

mode is the MV mode. If so, the flow comes to a step S12. Embodiment IV 
At the step S12: The trigger is checked to find if it is open. 

If so, the flow comes to a step S13 to allow the AF action to 55 In the SV mode, it is not always necessary to carry out the 

be carried out. If not, the flow comes to a step SI 4. At the AF action when the two-step trigger is open and to inhibit 

step S14: A check is made to find if the trigger is in the the AF action with the trigger in the half-pushed state like in 

half-pushed state. If not, the flow comes to a step S15. At the the case of the third embodiment. 

step S15: A check is made to find if the trigger is in the Therefore, a fourth embodiment is arranged to inhibit the 

fully-pushed state. If so, the flow comes to a step S16 to eo AF action when the two-step trigger is open and to carry out 

allow the AF action to be carried out. After that, the flow the AF action when the trigger is in the half-pushed state as 

comes to a step S19 to have the object image on the image shown in FIG. 15, which is a flow chart. Referring to FIG. 

pickup plane subjected to the above-stated video signal 15, the fourth embodiment is described as follows: At a step 

processing action before the moving image thus obtained is S41: A check is made for the recording mode. If the 

recorded. 65 recording mode is the SV mode, the flow comes to a step 

If the trigger is found to be not in the fully-pushed state S42. At the step S42: The trigger is checked to see if it is 

at the step S15, the flow comes back to the step, S13 to allow open. If so, the flow comes to a step S43 to inhibit the AF 
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action. If not, the flow comes to a step S44 to see if the switch, when the MV mode is selected for recording. In the 

trigger is in the half -pushed state. If the trigger is not in the case of a sixth embodiment of this invention, the trigger is 

half- pushed state, the flow comes to a step S45. At the step arranged to be opened and fully pushed for recording 

S45: A check is made to see if the trigger is in the without having the function of allowing or inhibiting the AF 

fully-pushed state. If so, the flow comes to a step S46 to 5 ac tion 

inhibit the ^AF action. The flow ther tcomes to a step S49.At ^ ^ to sixth embodiments described above are 

he step S49: An object image on the image pickup plane is ^ lQ iye instructions for a ii owing/mhibiting me ^ 

taken in. Still image recording is earned out after the . ° , ~° , . . & 

processes of the A/D conversion, rate conversion and PCM ^ tl0n f and f° r reoor ^ b * ™* ns of one operation means^ 

conversion are performed as described in the foregoing. If in ™ erefor *> ^ operabihty of the apparatus for recording and 

the trigger is found not in the fully-pushed state at the step 10 lowing/inhibiting the AF action can be greatly enhanced to 

S45, the flow comes back to the step S43 to inhibit the AF Wlden shooting conditions. Further, the embodiments permit 

action. In this instance, the trigger is in its open state. If the the intention of the photographer to be more easily reflected 

trigger is found to be in the half-pushed state at the step S44, in the images recorded. 

the flow comes to a step S47 to carry out the AF action. The Next, other embodiments which are arranged with atten- 

flow then comes to a step S48. At the step S48: A check is 15 tion given to white balance control are described, 

made to find if the trigger is in the fully-pushed state. If not, As mentioned in the foregoing, the control actions which 

the flow comes back to the step S42 to find if the trigger is must nave different characteristics for still image shooting 

open. If the trigger is found to be in the fully-pushed state fr om characteristics for moving image shooting include the 

at the step S48, the flow comes to the step S46 to inhibit the white balance control action. 

AF action. The flow then comes to the step S49 to take in the ™ Iq shooting a stm imagej the image of ^ object to be ghot 

object image formed on the image pickup plane for still ^ instant i y frozen . Ia order t0 SCCUK a shmter opportunity, 

image recording. a wbite balance correcting action is desired to be quickly 

Embodiment V performed without any error. 

If the recording mode is the MV mode, it is possible to 2 5 0n the other hand ' in the case of raovin S ima S e shooting, 

allow or inhibit the AF action according to the state of the the ima S es of the ob j ect are temporally continuing. In this 

AF action performed up to that point of time (the open or case > although the white balance correction is also preferably 

half-pushed state of the trigger) in performing recording performed within a short period of time, an excessively 

with the trigger fully pushed high-speed white balance correction tends to cause an over- 

Tnerefore, a fifth embodiment is arranged as shown in 30 shot correction. TTie overshooting then might result in a 

FIG. 16 which is a flow chart. Referring to FIG. 16, the repetitive correcuon, which causes the continuous images to 

recording mode is first checked at a step S51 to find if it is * ive . a ^eeable impression. In view of this, for the 

the MV mode. If so, the flow comes to a step S52 to find if movm S ira p sh ? oUn S> lhe w Jj te balance correction is 

the trigger is open. If so, the flow comes to a step S53 to desired t0 be P erformed sm °othly rather than at a high 

allow the AF action to be carried out. If not, the flow comes 35 s P ee * 

to a step S54 to find if the trigger is in the half-pushed state. Therefore, if the white balance correction or adjustment is 

If the trigger is found not in the half-pushed state, the flow controlled in the same manner for both the moving image 

comes to a step S55. At the step S55: A check is made to find shooting and the still image shooting, color adjustment 

if the trigger is in the fully-pushed state. If so, the flow cannot be adequately accomplished for each of the different 

comes to a step S56 to have the moving image recording 40 modes of shooting. 

performed. If not, the flow comes back to the step S53 to In view of this problem, each of the embodiments 

allow the AF action to be carried out. At this time, the trigger described below is arranged to enable an image pickup 

is 0 p eni apparatus to accomplish white balance control appositely to 

If the trigger is found to be in the half-pushed state at the ! he characteristic of still image shooting and that of moving 

step SS4, the flow comes to a step S57 to inhibit the AF 45 image shooting. 

action. The flow then comes to a step S58 to find if the Tne arrangement of each of these embodiments is sum- 
trigger is in the fully-pushed state. If not, the flow comes marized as follows: An image pickup apparatus of the kind 
back to the step S52 to find if the trigger is open. If the capable of performing both moving image shooting and still 
trigger is found to be in the fully-pushed state at the step ima g e shooting comprises: gain control means for control- 

558, the flow comes to the step S56 to have the moving 50 h'ng an amplification gain of a color signal obtained from an 
image recording performed with the AF action left inhibited. ima g e sensor; color detecting means for detecting a color of 

During the process of recording, the flow comes to a step an ob i ect on the basis of a si S nal ohiained f rom the gain 

559. At the step S59: A check is made to find if the trigger control means; gain control signal forming means for form- 
is in the half-pushed state. If so, the flow comes to a step S60 in S a gain control signal to be supplied to the gain control 
to inhibit the AF action. If not, the flow comes to a step S61. 55 mcans according to an output signal of the color detecting 
At the step S61: A check is made to find if the trigger is open. means ^ mode detecting means for detecting that the appa- 
If not, the flow comes back to the step S56 to perform the ratus is xt in a stll] ima S e shorting mode; and control means 
moving image recording. If so, the flow comes to a step S62 arranged to vary a mode of control over the gain control 
to allow the AF action to be carried out. The flow then comes sl S Dal forming means m response to an output of the mode 
to a step S63. At the step S63: Acheck is made to find again 60 Meeting means. 

if the trigger is in the fully-pushed state. If not, the recording At the time of stiU "^S 0 shooting, this arrangement 

is allowed to continue. If so, the flow comes to a step S64 enables the apparatus to accomplish a white balance cor- 

to bring the recording to a stop. reeling action at a high speed by detecting the selection of 

the still image shooting mode and by increasing the amount 

Embodiment VI fi5 of ^^on D f ^ w hite balance correcting action by the 

The two-step trigger may be arranged to have no function gain control means. The details of these embodiments are 

in its half -pushed state, that is, to act as a one-step trigger described as follows: 
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Embodiment VII signals of the divided blocks, to amplify the average color- 

r^/- in-uiij- i iL ,,. difference signals and to supply them as data to the micro- 

RG 17 is a block diagram showing a seventh embodi- comput er 29. When the data is taken in by the A/D con- 

ment of this invention. The illustration includes an A/D verters 2 \ and 22 of the microcomputer 29, the dividing 

conversion circuit 30; a rate conversion circuit 31; a PCM 5 s i gna l generator 16 outputs a reset pulse to reset the contents 

conversion circuit 32; a recording circuit 33; a white balance of the averaging parts 19 and 20. 

adjustment on/off switch 34; a shooting mode selection The above-stated actions are performed for every field 
switch 35 for selection of either a moving image recording and the data of each division (block) of the image plane is 
(MV) mode or a still image recording (SV) mode; and a supplied to the microcomputer 29 for every field. The 
control circuit 36. The control circuit 36 is arranged to detect 1Q microcomputer 29 performs a white balance correcting 
the shooting mode; to cause the recording circuit 33 to action on the basis of the divided data, 
perform recording in the detected mode; and to cause a white The color discrimination part 23 shown in FIG. 17 acts as 
balance correcting action to be performed if the white follows: The data of the A/D-converted color-difference 
balance on/off switch 34 is on. signals R-YL and B-YL is inputted to the color discrimina- 
te illustration further includes an image sensor 41; a 15 tion P art 23 - ^ values of the in P ut data are compared 
luminance/chrominance signal forming part 42; a gain con- respectively with reference values Rref and Bref which 
trol part 43 for a red (R) signal; a gain control part 44 for a mdlcate f whl f. e lcv f b P r £ sct Wlthm th f color discrimina- 
blue (B) signal; a color-difference signal forming part 45; ^ P a ? 23 for the color-difference signals R-YL and B-YL 
and an encoder 46 r d 15011111111 ^ 1011 P art 23 then judges what kind of 

color is existing in each of the divided blocks on the basis 

A dividing signal generator 16 is arranged to generate a 20 0 f the result of comparison. For the sake of simplification, 

dividing signal for dividing color-difference signals. The each of the reference values Rref and Bref is assumed to be 

dividing signal generator 16 outputs, from a terminal P for 0. The values of R-YL and B-YL data of a certain block are 

every vertical scanning period V, a pulse for taking out a assumed to be rl and -bl, for example. If these values are 

portion of each color-difference signal obtained from within in the relation of rl<bl and rl>0, the vectorial position of 

the image plane. The dividing signal generator 16 also 25 the color of this block is considered to be at a point Ye as 

outputs a reset pulse from a terminal Q' at the end of every shown in FIG. 21. In this instance, such signals that are for 

vertical scanning period V. Dividing parts 17 and 18 are multiplying the color-difference signal B-YL by x to make 

arranged to divide respectively the color-difference signals it into ~ b2 and the color-difference signal R-YL by y to 

R-YL and B-YL by outputting dividing pulses from a make it into -r2 are supplied respectively to the level 

terminal P' for operating an analog switch or the like. 30 adjustment parts 24 and 25. 

An averaging part 19 is arranged to average the divided £ c {f nin % to H ?; 21 ^ hich is a vectorial representation, 

R-YL signals. An averaging part 20 is arranged to average Wl * * e 5 b wc ** te . d . f 10n ^formed, the signal at the 

,i «• i ? j -r\ ~\7i * it?, j . i . point Ye is converted into a signal of a point G before it is 

he divided B-YL signals^ The averaged signals are inputted * ' ^ tQ ^ ^ QQ J o{ ^ 

to a microcomputer 29 through terminals P and Q. correction signal control part 26, gain control signals are 

An A/D (analog-to -digital) converter 21 is arranged to generated according to the input signals and the white level 

convert the averaged B-YL signal coming from the terminal reference values Rref and Bref. The gain control signals are 

P into a digital value. An A/D converter 22 is arranged to supplied through the D/A converters 27 and 28 to the gain 

convert the averaged R-YL signal coming from the terminal control parts 43 and 44 for a white balance correcting action. 

Q into a digital value. A color discrimination part 23 is As described above, in the case of this embodiment, the 

arranged to discriminate the colors of the divided parts on 40 circuit elements 24 to 28 constitute signal forming means for 

the basis of the output values of the A/D converters 21 and the gain control to be performed by the gain control parts 43 

22, and to control level adjustment parts 24 and 25 according and 44. The signal located at the point Ye of the vectorial 

to information obtained as a result of the discrimination. representation of FIG. 21 is converted into the signal located 

Tne level adjustment part 24 is arranged to adjust the „ c at the point G before it is inputted to the correction signal 

value obtained from the A/D converter 21 according to a 45 contro P art 26 ' At the .«»trol part 26, gain 

signal from the color discrimination part 23. Tne level S1 ^ U arc Berated on the basis of the input signals 

adjustment part 25 is arranged to adjust the value obtained aD u d th * t whlte lcvel referencc values Rref and Bref. The 

from the A/D converter 22 according to the signal from the balancc * performed by supplying 

color discrimination part 23. Acorrection signal control part <n * e B™ sl S nals t0 th f S ai " ^ ntro1 P arts 43 and 44 

26 is arranged to control a white balance correction output 50 the D/A converters 27 and 28. 

on the basis of the outputs (R-YL)' and (B-YL)' of the level In this mstance > ^ 36 * arranged as 

adjustment parts 24 and 25. A D/A (digital-to-analog) con- follows: In a case where the output of the mode selection 

verter 27 is arranged to convert the output value of the switch 35 indicates the moving image shooting mode, the 

correction signal control part 26 from a digital value to an control circuit 36 causes the correction gain of the correction 

analog value and to output a white balance correction signal si S nal Part 26 to be set at a low value in such a way 

B. cont. A D/A converter 28 is likewise arranged to convert ^ to have ^ correction value output little by little until an 

the output of the correction signal control part 26 and to apposite white level is attained, so that the white balance 

output a white balance correction signal R. cont. correcting action can be smoothly accomplished. In the 

t T?wr- n *u • i . 10 11 «•* ♦ i event of the still image shooting mode, the correction aain 

In FIG. 17, the circuit elements 16 to 23 constitute color fin Ct , . & , . , b ~, . . , B 

, , $ j* i* *i_ i r*i_ i_- * vt * or the correction signal control part 26 is caused to be set at 

detection means for detecting the color of the object. Next, , , \ ; , 

, u . i j * - 4 . , , . a high value in such a way as to make correction instantly 

the image plane dividing action of the color detection means f *u u * i i a. , (L i. -. 

is described as follows* Up t0 thc apP ° Slt6 **** leV f.\ 50 ^ balance 

correcting action can be speedily accomplished. 

In a case where the image plane is to be divided into 20 

blocks as shown in FIG. 20, the image plane is divided in the 65 Embodiment VIII 

order of numbers indicated in FIG. 20. The averaging parts FIG. 18 is a block diagram showing an eighth embodi - 

19 and 20 are arranged to average the color-difference ment of this invention. In FIG. 18, parts which are the same 
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or similar to those shown in FIG. 17 are indicated by the it is hardly possible to adequately perform the control for 

same reference numerals. As shown in FIG. 18, the eighth each of the two different shooting modes, 

embodiment is provided with an S V release button 37 for S V i n v j ew 0 f tne above-stated problem, the embodiments 

(still image shooting). When the SV release button 37 is described below are arranged to detect the shooting mode 

operated, the control circuit 36 detects the still image 5 selected and, in the event of the still image shooting mode, 

shooting mode. Under the release condition, therefore, the to increase the amount of backlight correction to be made at 

white balance correcting action is performed in the still a tmiej ^ mat me backlight correction control can be 

image shooting mode to permit a high-speed white balance accomplished at a high speed. 

correcting action. ^ arrangement of each of these embodiments is sum- 

HG. 19 is a flow chart showing the operation of the circuit io mar i zec i ^ follows: A magnetic recording image pickup 
arrangement of FIG. 18. Referring to FIG. 19, a check is apparatus capable of selectively recording either moving 
made for a half-pushed state of the release button at a step images or still images comprises: light measuring means 
Sill. If the release button is judged to be in the half-pushed arranged to perform weighted light measurement on the 
state, the flow comes to a step S112. At the step SU2: The basis of a light measuring area set in a specific position 
white balance correcting action is allowed to be accom- 15 within ^ imagc pkne . kvcl dctecting means for detecting 
plished at a high speed for the still image shooting. At a next luminance signal levels obtained from a plurality of light 
step S113: A check is made to find if the release switch is measuring areas set within the image plane; determining 
fully pushed. If so, the flow comes to a step S114. At the step means f or determining a backlight condition of an object on 
S114: A still image is recorded by A/D converting, rate the basis of an output of the level detecting means; correct- 
converting and PCM converting a video signal. 20 ing means for correctirjg> on the bas is of the result of 

Each of the seventh and eighth embodiments is arranged determination made by the determining means, a measured 

to permit adequate shooting and recording by detecting the light signal obtained from the light measuring means under 

shooting mode and by performing white balance correction a backlight shooting condition; mode detecting means for 

control either at a high speed adapted for the still image detecting a still image shooting mode; and control means for 

shooting in the still image shooting mode or in a smooth 25 performing control in such a way as to make the amount of 

manner adapted for the moving image shooting in the correction to be made at a time greater than the amount of 

moving image shooting mode. correction for a moving image shooting when the still image 

The following describes some embodiments of the inven- shooting mode is detected by the mode detecting means, 

tion that are arranged with attention given to backlight 3Q The embodiment is arranged to detect the mode of 

correction control: shooting, to perform the backlight correction control at a 

Similar to the above-stated white balance control, the high speed by increasing the amount of correction to be 

characteristic of the backlight correction control required for made at a time in the event of the still image shooting mode, 

the still image shooting differs from the characteristic and to perform the backlight correction control as smoothly 

required for the moving image shooting. 35 and accurately as possible by decreasing the amount of 

In cases where the luminance of the object greatly differs correction to be made at a time in the case of the moving 

from that of the background like in the case of a backlight image shooting mode. Therefore, the backlight correction 

shot, the image obtained under such a condition becomes control can be accomplished appositely to each of the 

unnatural with the object image excessively darkened. To different shooting modes. 

prevent this, there has been proposed a light measuring 40 The details of the above-stated embodiments are 

method of measuring light by attaching a weight to a part of described below with reference to the drawings: 
the image plane such as the inside of a frame set in the 

central part where the probability of having a main object Embodiment IX 

image located on the image plane is high. Another method FIG. 22 shows the circuit arrangement of a ninth embodi- 

proposed for this purpose is an evaluative light measuring 45 ment of this invention. The illustration includes an A/D 

method. According to that method, light is evaluatively conversion circuit 214; a rate conversion circuit 215; a PCM 

measured by using a plurality of light measuring frames conversion circuit 216; a recording circuit 217; a mode 

arranged to differ in area from each other within the image selection switch 218 for switching the shooting mode 

plane, and light measurement information is corrected between an MV (moving image shooting) mode and an SV 

according to the result of evaluation. 50 (still image shooting) mode; and a control circuit 219. The 

Since, in the case of still image shooting, the object image control circuit 219 is arranged to detect the shooting mode 

is instantly frozen, the backlight correcting action must be and to cause the recording circuit 217 to perform recording 

accomplished at a high speed in order to secure a shutter in the mode detected. 

opportunity. The backlight correcting action must be quickly The illustration of FIG. 22 further includes a photo-taking 

and accurately controlled in shooting a still image. On the 55 lens 201; an iris 202 which is arranged to control the 

other hand, in the case of moving image shooting, the object quantity of incident light; an image sensor 203 which is a 

is temporally continuous. Although the backlight correction CCD (charge-coupled device) or the like; a buffer amplifier 

control is preferably performed also in a short period of 204; an AGC (automatic gain control) circuit 205; a light 

time, an excessively high-speed backlight corection tends to measuring circuit 208 which is arranged to measure light on 

overshoot a desired exposure or to cause a repetitive control 60 the basis of the output of the buffer amplifier 204 according 

action due to the overshooting. Continuous images obtained to a fixed-frame signal coming from a fixed-light- 

under such a condition tend to give a disagreeable impres- measuring-frame signal generating circuit 210 and a correc- 

sion. Hence, in the case of the moving image shooting, the tion signal coming from a backlight correction circuit 212; 

backlight correction control is preferably performed in a and another light measuring circuit 209 which is arranged 

smooth manner rather than at a high speed. Therefore, if the 65 likewise to measure light on the basis of the output of the 

backlight correction control is applied in the same manner AGC circuit 205. The fixed-light-measuring-frame signal 

both to moving image shooting and to still image shooting, generating circuit 210 is arranged to gate a video signal to 
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pass only a video signal portion that corresponds to the 
position of a light measuring frame imaginarily set on the 
image plane; and, as a result of gating, to generate a 
fixed-light-measuring-frame signal for measuring light on 
the basis of a signal obtained from within the light measur- 
ing frame. 

An iris driving circuit 207 is arranged to control the 
amount of aperture by driving the iris 202 according to the 
output of the light measuring circuit 208. A reference 
numeral 206 denotes an encoder circuit. A terminal 211 is 
arranged to receive a composite synchronizing signal which 
is used for setting the light measuring frame. 

With the embodiment arranged as described above, inci- 
dent light which comes through the lens 201 and the iris 202 
to fall on the image sensor 203 is photo electrically converted 
into an electrical signal. This electrical signal is supplied to 
the AGC circuit 205 to be subjected to a signal processing 
action including gain control, etc. The signal is divided into 
a luminance signal and color- difference signals. The signal 
from the AGC circuit 205 is inputted to the encoder (ENC) 
circuit 206. The signal inputted to the encoder circuit 206 is 
also inputted to the backlight correction circuit 212. The 
backlight correction circuit 212 determines the state of 
backlight by comparing the output level of the AGC circuit 
205 with a reference value. The circuit 212 sends a correc- 
tion signal indicating a correction amount decided according 
to the result of comparison to the light measuring circuits 
208 and 209. Upon receipt of the correction signal, the light 
measuring circuits 208 and 209 drive the iris 202 and the 
AGC circuit 205. As a result, the light measurement is 
accomplished with the adverse effect of a backlight condi- 
tion adequately corrected, so that the object image can be 
prevented from being excessively darkened. 

In this instance, the control circuit 219 operates according 
to the shooting mode detected from the mode selection 
switch 218 to cause the backlight correction circuit 212 to 
lower the amount of correction to be made at a time in such 
a way as to have the amount of correction outputted little by 
little up to a desired amount of exposure if the moving image 
shooting mode is selected. Therefore, the backlight correc- 
tion can be smoothly carried out in the moving image 
shooting mode. 

If the mode detected from the mode selection switch 218 
is the still image shooting mode, the control circuit 219 
causes the backlight correction circuit 212 to increase the 
amount of correction to be made at a time in such a way as 
to have the correction instantly carried out up to an amount 
apposite to a desired exposure. The backlight correction thus 
can be carried out at a high speed in the still image shooting 
mode. 

Embodiment X 

A tenth embodiment of this invention is provided with an 
SV release button 220 as shown in FIG. 23. In this case, the 
control circuit 219 is arranged to detect the still image 
shooting mode when the SV release button 220 is operated 
for a release. In the state of the release, an exposure 
correcting action is performed at a high speed in the still 
image shooting mode. 

FIG. 24 is a flow chart showing the procedures of control 
to be performed by the control circuit 219. Referring to the 
flow chart of FIG. 24, a check is made at a step S211 to find 
if the release button 220 is in a half-pushed state. If so, the 
flow comes to a next step S212. At the step S212: The 
exposure correcting action is controlled to be performed at 
a high speed for still image shooting. At a step S213: A check 
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is made for the fully-pushed state of the release button 220. 
If the release button 220 is found to be in the fully-pushed 
state, the flow comes to a step S214. At the step S214: The 
video signal is subjected to A/D conversion, rate conversion 
5 and PCM conversion processes. After that, the recording 
circuit 217 is caused to record a still image thus obtained. 

As described above, the ninth and tenth embodiments are 
arranged to detect the shooting mode, and to carry out the 
backlight correction control at a high speed apposite to still 

10 image shooting in the case of the still image shooting mode 
or in a smooth manner apposite to moving image shooting 
if the shooting mode is the moving image shooting mode. 
Therefore, the shooting and recording actions can be accom- 

^ plished appositely to each of the different shooting modes. 

Some of the embodiments of this invention are arranged 
with attention given to the shutter speed. The arrangement of 
such embodiments is summarized as follows: 

A recording image pickup apparatus capable of shooting 
20 still images as well as moving images comprises: instructing 
means for giving an instruction for commencement of still 
image shooting; detecting means for detecting information 
on an aperture value and information on an image pickup 
gain; and control means for controlling a shutter speed and 
25 an aperture value of an image sensor on the basis of the 
instruction for commencement of the still image shooting 
and an output of the detecting means. 

In cases where a high shutter speed is judged to be 
3Q allowable on the basis of the aperture value and the gain of 
the AGC, the embodiment controls and increases the shutter 
speed to a speed apposite to still image shooting, so that an 
image shake which tends to take place in shooting a still 
image can be prevented. 

35 The details of these embodiments are as follows: 

Embodiment XI 

FIG. 25 is a block diagram showing an eleventh embodi- 
40 ment of this invention. The illustration includes a lens group 
1001; an iris 1002; a CCD (image sensor) 1003; a sample - 
and-hold (S/H) circuit 1004; camera signal processing cir- 
cuits 1005, 1006 and 1007; an AGC correction and gamma 
circuit 1005; an encoder 1006; a color processing circuit 
45 1007; a video signal processing circuit 1008; an A/D con- 
version circuit 1009; a rate conversion circuit 1010; a PCM 
conversion circuit 1011; a recording circuit 1012; a shutter 
speed setting circuit 1013; a light measuring circuit 1014; an 
aperture reading circuit 1015; an aperture setting circuit 
50 1016; a release button 1017 for still image shooting; and a 
control circuit 1018. 

The control circuit 1018 is arranged to control the shutter 
speed, etc., according to the signal of the release button, 
information on the aperture and information on the AGC 
55 gain. 

FIG. 26 is a flow chart which shows the flow of the 
operation of the control circuit 1018 and consists of steps 
S121 to S130. The flow of operation is as follows: 

60 At the step S122: A check is made for the half -pushed 
state (on by one step) of the release button 1017. If so, the 
flow comes to a step S123. At the step S123: The control 
circuit 1018 reads aperture value information from the 
aperture reading circuit 1015. At a step S124: The aperture 

65 value is checked to find if it indicates a full-open sate. If not, 
the flow comes to a step S125. At the step S125: A shutter 
speed value and an aperture value are set on the basis of the 
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relation between the shutter speed and the aperture as shown 
in FIG. 27(A). Referring to FIG. 27(A), if the read value of 
aperture is F4.0 while the full-open aperture is F2.0, for 
example, the aperture can be opened by two steps to F4.0 
and the shutter speed can be set at Vns sec or V^so sec. If the 
aperture is found to be fully open, the flow comes to a step 
S126 to read the AGC gain. At a next step S127: The AGC 
gain is checked to find if it is a maximum value. If not, the 
flow comes to a step S128. At the step S128; Ashutter speed 
is set on the basis of a relation between the shutter speed and 
the AGC gain as shown in FIG. 27(B). 

The shutter speed thus can be set at a higher speed 
apposite to still image shooting in cases where the shutter 
speed is found to be increasable on the basis of the aperture 
value or the AGC gain. 

At a step S129: A check is made for the fully-pushed state 
(on by two steps) of the release button 1017. If the release 
button 1017 is found to be in the fully-pushed state, the flow 
comes to a step S130 for still image shooting. If the release 
button 1017 is found to be in the half-pushed state, the 
shutter speed setting process continues. If the release button 
1017 is found to be in an off-state, the embodiment comes 
back to its normal moving image shooting state for which 
the shutter speed is at Veo sec. 

Embodiment XII 

The eleventh embodiment described above is arranged to 
increase the shutter speed in response to an instruction given 
from the still image shooting release button 1017. However, 
in the case of a twelfth embodiment of the invention, that 
arrangement is changed to arrange a mode selection switch 
1041 for switching between the moving image shooting 
(MY) mode and the still image shooting (SV) mode in 
combination with the still image shooting release button 
1017, as shown in FIG. 28. 

FIG. 29 shows the flow of control operation of the twelfth 
embodiment. At a step S142: A check is made for the still 
image shooting mode. If the shooting mode is found to be 
the still image shooting mode, the shutter speed is set at a 
high speed on the basis of the aperture value and the AGC 
gain through steps S143, S144, S145, S146, S147 and S148. 

At a step S149: If the still image shooting release button 
1017 is turned on, the flow comes to a step S150 to have the 
still image shooting carried out. Further, in a case where the 
shooting mode is found to be the moving image shooting 
mode at the step S142, the flow comes to a step S151 to have 
the moving image shooting carried out at the normal shutter 
speed of Vfeo sec. 

As described above, the eleventh and twelfth embodi- 
ments are arranged such that, in the still image shooting 
mode, the shutter speed which is normally Veo sec for the 
moving image shooting is increased to a speed apposite to 
the still image shooting on the basis of the aperture value and 
the AGC gain. Therefore, in the case of the still image 
shooting, an image shake due to hand vibrations, etc., can be 
prevented by virtue of the higher shutter speed. 



)3,027 B2 

20 

What is claimed is: 

1. A recording apparatus capable of recording a still image 
and a moving image, comprising: 

detecting means for detecting a release signal for record- 
ing the still image; 

control means arranged to inhibit driving control of a 
driving part for a zooming and focusing operation 
arranged to drive a photo-taking optical system, is 
10 response to release signal is detected by said detecting 
means in a still image recording mode. 

2. A recording apparatus capable of recording a still image 
and a moving image, comprising: 

image sensing means; 
15 recording means having a still image recording mode for 
recording the still image and a moving image recording 
mode for recording the moving image; 

detecting means for detecting an operation state of camera 
control in the still image recording mode; and 

20 

control means, in responsive to the output of said detect- 
ing means, for controlling said recording means to 
inhibit an execution of a still image recording operation 
when the operation state of camera control for control- 
ling said image sensing means is in a transition period, 

3. An apparatus according to claim 2, wherein said camera 
control is at least one of automatic white balance control, 
aperture control and automatic gain control, 

4. An apparatus according to claim 3, wherein said control 
3Q means inhibits the execution of the still image recording 

operation of said recording means during the transition 
period that control parameters of said automatic white 
balance control, said aperture control and said automatic 
gain control being changed on the basis of an image sensing 
35 state. 

5. An image pickup apparatus capable of selectively 
performing both moving image recording and still image 
recording, comprising: 

light measuring means for performing weighted light 
4Q measurement on the basis of a light measuring area set 
in a predetermined position within an image plane; 
level detecting means for detecting levels of luminance 
signals obtained from a plurality of light measuring 
areas set within the image plane; 
45 determining means for determining a backlight state of an 
object to be recorded on the basis of an output of said 
level detecting means; 
correction means for correcting a measured light signal 
outputted from said light measuring means under a 
50 backlight shooting condition on the basis of the result 
of determination made by said determining means; and 
control means for performing control in such a manner 
that a unit of correction step of said correction means 
ss in a still image shooting mode is greater than a unit of 
correction step in a moving image shooting mode. 

* 4 * * * 
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